AUGUST  1976 
SI. 50 


22  FEATURE 
ARTICLES  I 

•  IC  Fundamentals 

•  MINI-MOS  Keyer 

•  Simple  450  MHz  Rig 

•  Calculating  Global  DX 

•  Miniature  Low  Band  Antenna 


DAYTON  1976 


Ijd 

A91 

COMPUTER 

SECTION 

•  Prizewinning  Computer- 

Hey,GBetsl 

Read  All  About  It!             I 
Hamming  Is  Fantastic!         I 

Controlled  Ham  Station 

•  Baudot  Monitor/Editor 

•  Safari  RTTY  Terminal 

•  8  More  I/O  Articles! 

Are  the  miles  to  the  next  repeater 
or  the  next  two-meter  contact  just 
beyond  your  equipment  capability? 
Resolve  the  problem  today  with  a 
Hustler  Super  Gain  antenna.  Get  a 
double  measure  of  improvement 
with  extra  signal  gain  transmitting 
-additionalgain9receiving. 

G6-144A  *6db  colinear  with  maximum  gain  at  the  horizon!  DC.  ground- 
ed element.  Superior  mechanical  performance.  Used  extensively  on  re- 
peaters and  fixed  station  service  across  the  nation.  Total  height:  117" 
SO-239  connector.  Mounts  on  vertical  pipe  up  to  1  3/4"  O.D. 

CGT-144  5,2  db,  gain,  85"  colinear  with  deluxe  swivel  ball,  no  holes  to 
drill  trunk  lip  mount.  Includes  17*  of  RG-58/U  connectors  attached, 
ready  to  install  and  operate. 

CG-144  (not  illustrated)  Same  as  CGT-144  less  mount  and  cable.  3/8" 
-24  threaded  base  fits  alt  standard  mobile  mounts. 

SF-2"Buck  Buster"  5/8  wave,  3.4  db,  gain  mobile  antenna  with  3/8'-24 
threaded  base  to  fit  your  mount  or  a  wide  selection  of  Hustler  mounts, 
(Mount  or  cable  not  included). 

BBLT-144  3  4  db.  gain  trunk  lip  mount  mobile,  stainless  steel  impact 
spring,  17'  coax,  connectors  attached,  ready  for  easy  no  holes  installa- 
tion and  operation. 

BBL-144  [not  illustrated)  Same  as  BBLT-144  except  for  roof  or  deck 
mounting  in  a  3/4"  hole. 


SF-2 


BBLT-144 


CGT-144 


HUSTLER   ANTENNA  PRODUCTS- tor 
Sixteen     years    original     designs—  created 
and  manufactured  t>/  Amrrncan  ingenuity 
laboj  and  materials    used  hy  *  nmnujmcia 
tors  throughout  the  woiM 


Hustler  d$ffflns  are  patented  under  one  or 
mors   of  the  following  a^sifjnert  ro  Negv 
Tronic*  Corporation    3287732,  3513477, 
3419809,   38/3985.  337/31 1.  3599214. 
358?9b 1 


Build  a  2  meter  or  220  MHz  Transceiver 

10  Channel  Scanning  ...  15  Watt 


You  can  put  it  all  together  for  only  $219.95 


RX144C  or  RX220C  Receiver  Kit 


i  *]i$ 


r<^' 


i* 


PA144/15  - 15  Wan  Power  Amplifier 


**. 


*    *- 


POWER  GAIN;  1  2  db  nominal  INPUT  POWER;  2 
warn  max.,  INPUT  VOLTAGE;  12  to  14  volts  DC 
negative  ground ,  INPUT  CURRENT;  4  amps  max., 
STANDBY  CURRENT;  virtually  Insignificant, 
INSERTION  LOSS;  less  than  1  db  on  receive, 
DUTY  CYCLE;  50%  or  less.  Consists  of  drilled 
glass  PC  Board,  heat  sink  and  all  components. 


TX  1448  or  TX2208  Transmitter  Kit 
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5ENSITIViTY  3uV  for  20db  quieting.  SQUELCH 
THRESHOLD  ,3uV,  AUDIO  OUTPUT  2  watts, 
STABILITY  better  than  -.002.  IMAGE 
REJECTION  60db»  SPURIOUS  REJECTION 
greater  than  60db.  IF  REJECTION  SOdb.  FIRST 
IF  10.7  Mhz.  SECOND  IF  455  Khz.  BANDWIDTH 
15  Khz  at  3db,  60  Khz  at  30db  {40  Khz  with 
optional  4  pole  filler).  CRYSTAL  45  Mhz  parallel 
at  20pf  (HC/25U  holder), 


A  one  watt  exciter  using  four  RF  transistors,  two  diodes, 
and    one    integrated    circuit.    The    RF    transistors    are 

operating  well  below  their  ratings  allowing  long  keying 
periods  without  damage.  ■  Nominal  output  VA  watts  * 
Deviation  adjusted  to  lOKHz  •  IC  audio  with  clipping  and 
active  filter  •  All  spurious  outputs  down  30db  or  more  • 
Temperature  compensation  crystal  trimmer  *  Zener 
regulated  oscillator  *  Uses  readily  available  12  or  18  MHz 
crystals  (18MHz  for  220}  *  AM  tuning  coils  prewound  • 
Predrilled  and  tinned  G-10  Circuit  board 
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CD-2  Crystal  Deck 


SC-3  Scanner 
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Capable  of  scanning  up  to  10  channels.  Scan  delay 
allows  both  sides  of  a  conversation  to  be 
monitored  without  the  scan  starting  each  time  the 
carrier  drops.  The  priority  feature  allows  the  user 
to  program  the  scanner  to  return  to  his  favorite 
channel  whenever  it  is  active. 
A  ten  channel  receiver  crystal  deck  which  utilizes 
diode  switching  to  select  the  crystal  position 
required. 
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CD-I  Crystal  Deck 
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Designed  to  provide  multi-channel  operation  lor 
the  TX -series  transmitters.  It  features  an  extra  set 
of  contacts  that  may  be  wired  to  the  CD-I  crystal 
deck  for  10  channel  transcetve*  The  extra  contacts 
may  also  be  used  to  switch  L.E.D.  indicators.  The 
switch  has  1 1  positions. 


A  ten  channel  receiver  crystal  deck  which  utilizes  diode 
switching  to  select  the  crystal  position  required. 


Complete  with  cabinet,  speaker,  hardware,  L.E.D.'s,  all  accessories  and  full  assembly  instructions. 

(Crystals  and  microphone  not  included.) 
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THE  WORLD'S  MOST  COMPLETE  LINE 

OF 

VHF  •  FM  KITS  AND  EQUIPMENT 


hf  engineering 

QiWStON  OF   &ROWNIAN  EUCTRQNlCS  CORP. 
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Now  It's  Crystal  Clear 

Yes,  now  ICOM  helps  you  steer  clear  of  all  the  hassles  of  channel  crystals.  The  new 
IC-22S  is  the  same  surprising  radio  you've  come  to  know  and  love  as  the  IC-22  A, 
except  that  it  is  totally  crystal  independent.  Zero  crystals.  Solid  state  engineering 
enables  you  to  program  22  channels  of  your  choice  without  waiting.  Now  the 
ICOM  performance  you've  demanded  comes  with  the  convenience  you've  wanted, 
with  your  new  IC-22S. 


VHF  UHF  AMATEUR  AND  MARINE  COMMUNICATION  EQUIPMENT 


ICOM 


Distributed  by; 


ICOM  WEST,  INC. 

Suite  3 

13256  Northrup  Way 
Bellevue,  Wash  96005 
(206)  747-9020 


ICOM  EAST,  INC. 

Suite  307 

3331  Towerwood  Drive 
Dallas.  Texas  75234 
(214)  620-2780 
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EDITORIAL  BY  WAYNE  GREEN 


DAYTON  ...  BIG 

Everyone  was  grousing,  about  Day 
ton  this  year,  so  presumably  everyone 
was  having  a  good  time.  Flea 
marketers  lined  up  late  Friday  night 
to  get  the  hot  spots  for  Saturday  .  ,  . 
only  to  get  aeed  out  by  later  comers. 
Manufacturers  arriving  Thursday 
evening  found  the  doors  locked,  and 
their  exhibits  had  to  be  parked  out 
overnight  with  fingers  crossed  that  the 
usual  Hamvention  rip-off  artists 
wouldn't  get  busy  until  Friday.  Then 
there  was  the  setting  up  of  exhibits 
while  being  jammed  with  ham  festers 
wanting  to  buy  stuff  on  Friday  .  . . 
some  exhibitors  never  did  get  a  chance 
to  unpack  everything! 

All  these  are  things  that  will 
probably  be  cured  next  year  .  „ ,  and 
all  have  tittle  to  do  with  the  average 
ham f est  goer , .  ,  who  had  a  good  deal. 
With  over  12,500  in  attendance, 
everything  was  busy  ...  the  Ilea 
market  ran  out  of  fleas  quickly  and 
latecomers  had  to  settle  for  pawing 
over  hundreds  of  tons  of  ham  gear . 
much  of  it  choice  vintage  stuff.  The 
inside  exhibits  wore  out  their  people 

taking   in   the  money over   100 

exhibits  and  probably  an  average  of 
$20,000  taken  In  per  booth  .  .  .  about 
$2  million  inside  and  certainly  not 
much  less  outside* 

The  talks  were  for  the  most  pan 
well  attended  , . .  and  fust  about 
everyone  who  is  anyone  in  amateur 
radio  was  there.  H^rc  are  some 
pictures  of  people  who  stopped  by  the 
73  booth  and  said  hello  .  + ,  people 
you  probably  know,  or  should. 

ISNOVJCE  A  KICK 
IN  THE  HEAD? 

Perhaps  we  have  become  so  used  to 
starting  everyone  off  in  amateur  radio 
with  a  Novice  ticket  that  we  haven't 
given  the  whole  situation  a  lot  of 
thought.  Let's  think  about  it  together 
for  a  moment  and  see  what  comes  of 
it. 

The  Novice  license  has  a  couple 
great  benefits  ...  for  one  it  is  so  easy 
to  get  that  it  is  almost  ridiculous.  The 
code  can  be  mastered  in  a  matter  of 
live  to  ten  hours  . .  .  more  like  five. 
The  theory  takes  about  the  same 
length  of  time,  My  code  cassette 
teaches  75%  of  the  users  the  letters 
and  numbers  of  Morse  code  in  one 
hour.  By  the  way,  although  you  do 
better  when  practicing  code  to  keep 
sessions  to  a  half  hour,  you  do  much 
better  at  first  to  sit  for  the  full  hour 


Johnny  Johnston,  FCC. 


Don  Payne* 


Biff  DuBord,  Ham  Radio  Center, 


Biff  Sanders,  Data  Engineering. 


Cfarence  Mitnsey,  Robot. 


Fred  Huft,  Optoefectronics. 


Tom  Caudtef  Buffet  Electronics. 

and  learn  all  the  characters  .  ,  .  and 
orte  hour  should  about  do  itT 

The  theory  required  is  on  the  high 
school  science  level  and  is  covered 
totally  on  three  one  hour  cassettes 
I've  prepared.  Add  to  that  one  more 
hour  of  discussing  questions  and 
answers  from  recent  FCC  Novice 
exams   and   you    have   a   four    hour 


George  Per  fine.  HAL  Communications 
Corp. 

course    which    should    allow    most 
people  to  pass  the  test  easily. 

Okay,  so  the  Novice  test  is  simple 
and  it  only  takes  a  few  days  to  bone 
up  for  it.  The  other  side  of  the  coin  is 
what  this  license  permits  you  to  do. 

Continued  on  page  74 


When  you 
get  tired 

of  compromises 


C~0  TS-700A 

(Specifications 

TRANSMIT/RECEIVE  FREQUENCE  RANGE 
144  143MHI 

MODE.  SSB.FM.CW.  AM 

RF  OUTPUT.  CW,  FM   more  than  10W  uulpul. 

AM  more  ttian  3W  output  SSB  more 

than  20W  DC  mpu! 
ANTENNA  IMPEDANCE   SOU  (unbalanced) 
CARRIER  SUPPRESSION  Be»ttr  than  40  dB 
SIDEBAND  SUPPRESSION   Better  Ulan  40  dB 
SPURIOUS  RADIATION  less  than  -60  dft 


KENWOOD'S  TS-700A  finally  fulfills  the 
promise  of  2 -meters... more  channels,  more 
versatility,  tunable  VFO,  SSB-CW  and,  best  of 
all,  the  type  of  quality  that  has  placed  the 
Kenwood  name  out  front. 


•  Operates  ail  modes   SSB  (upper  &  lower), 
FM.  AM,  and  CW 

■  Completely  solid  state  circuitry  provides 
stable,  long  lasting,  trouble-free  operation 

•  AC  and  DC  capability.  Can  operate  from 
your  car,  boat,  or  as  a  base  station  through 
its  built-in  power  supply 

*  4  MHz  band  coverage  (144  to  148  MHz) 
instead  of  the  usual  2 

*  Automatically  switches  transmit  frequency 
600  KHz  for  repeater  operation  Just  dial  in 
your  receive  frequency  and  the  radio  does 
the  rest      ,  Simplex  repeater  reverse 

»  Or  do  the  same  thing  by  plugging  a  single 
crystal  into  one  of  the  1 1  crystal  positions  for 


your  favorite  channel 

•  Outstanding  frequency  stability  provided 
through  the  use  of  FET-VFO 

•  Zero  center  discriminator  meter 

•  Transmit/ Receive  cabability  on  44  channels 
with  1 1  crystals 

•  Complete  with  microphone  and  built-in 
speaker 

•  The  TS-700A  has  been  thoroughly  field- 
tested.  Thousands  of  units  are  in  operation 
throughout  Japan  and  Europe 

The  TS-700A  is  available  at  select  Kenwood 
dealers  throughout  the  U,S  For  the  name  of 
your  nearest  dealer  please  wrtte 


TRIO-KENWOOD  COMMUNICATIONS  INC 

I  16  LAST  ALONDRArGARDENA   CA  911249 


^KENWOOD 
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MAX.  FREQUENCY  DEVIATION  {FMV    '  5  kHz 
REPEATER  FREQUENCY  SHIFT  WIDTH 

GOO  kHz 
TONE  BURST  TIME  0 .5-1.0  sec. 
MODULATION:  Balanced  mod ulaf wo  for  SSB. 

Vanabfe  reactance  frequency  shfft  for  FM 

Low  power  modulation  for  AM 
MICROPHONE:  Dynjrnm  microphone.  500U 
AUDIO  FREQUENCY  RESPONSE.  400  2600  Hz 

wrThlR  -9  db 

RECEIVING  SYSTEM   SSB,  CW,  AM   SmRte 

superheterodyne  FM:  Ppubie 

superheterodyne, 
INTERMEDIATE  FRFQUENCY  SSB  CW  AM; 

10  7  MHz.  FM    lii  IF        10  7  MH?.  2nd  IF 
455  kHz 
RECEIVING  SENSITIVITY:  SSB.  CW  5/N  =  10 

dB  or  better  at  0.25uV.  20  dB  ixm« 

quieting  =  Less  than  0  4j*V  AM  S/N  = 

tO  dB  or  better  at  l»V 
IMAGE  RAT  l<D   Better  than  60  dB 
IF  REJECTION   Better  than  60dB 
PASS  BANDWIDTH  SSB,  CW,  AM:  Mare  lhan 
2.4  kHz  at  -6  dB.  FM.  More  than  12  kHz  at 

~6dB. 
RECEIVER  SELECTIVITY  SSB  CW,  AM   Less 

Ihan  4  8  k«r  at  -60  dB  FM   Lew  lhan 

24  kHz  at  -SO  dB. 
SQUELCH  SENSITIVITY  0.25jiV 
AUDIO  OUTPUT:  More  than  2W  at  81!  toad 

(10%  distortion) 
RECEIVER  LOAD  (MPEDANCt  80 
FREQUENCY  STABILITY  W.thin  ~2  kHjdunrrg 

one  hour  after  one  minute  of  warm  up. 

arid  within  150  H*  during  arty  30  minute 

period  thereafter 
POWER  CONSUMPTION:  Transmit  mode:  95W 

(AC  120/220V),  4A  (DC  13.8V),  maw. 

Receive  mode  {no  signal ):  45W  (AC  120/ 

220V10.8A  (DC  13.8V) 

POWER  REQUIREMENTS  AC  120/220V 

50/60  Hz.  DC  12  16V  (13  SVas  referenc 
DIMENSIONS  278  fW>  i  124  (H)  h  320  (Dj  mm 
WEIGHT    |l  kE 

SUGGESTED  PRICE  §700.00 

Prices  subject  to  change  without  notpce 


ST002   3      km'  t  l  :  :    ./  I 

!. 


1    Inn  n  ?    ! 

tell    Ma    Bell 

BUGGED 


You  should  tell  it  Like  it  is,  Re  your 
I/O  Editorial,  page  B1'P  June,  1976, 
73. 

The  Bugbooks  are  relatively  useless 
unless  either  you  purchase  the  kits 
from  EfiiL  around  which  they  are 
written,  or  you  know  enough  about 
the  devices  to  deduce  what's  in  the 
kits  and  start  from  there,  in  which 
case  you  probably  don't  need  the 
Bugbooks  anyway* 

i  know;  I  have  the  whole  set  and 
have  spent  a  good  many  hours  with 
them.  I  also  have  been  in  design  work 
with  TTL  for  some  time  and  am 
studying  up  applications. 

The  Bugbooks  don't  stand  alone; 
They  need  to  be  used  with  the  E&L 
TTL  kit  or  Micro-designer  kit.  There  is 
not  sufficient  data  to  build  your  own 
kit  easily,  so  unless  you  wish  to 
purchase  theirs,  beware, 

I  will  acknowledge  that,  if  used 
with  the  E&L  kits,  the  Bugbooks  are 
probably  excellent. 

Joseph  Naber  K9AMI 
Marengo  IL 

A  very  good  point,  Joe.  I've  added  up 
the  cost  of  the  kits  which  go  with  the 
Bugbooks,  and  they  come  to  over 
S700f  That  pins  a  different  fight  on 
the  value  of  the  books  .  . .  and  never 
mind  reader  complaints  about  the 
ktts,  —  Wayne, 


■ 


MORE  CARDIAC  CLUES 


I  read  in  the  June  issue  about  the 
reader  in  Michigan  with  his  pacemaker 
and  its  troubles. 

My  partner  and  I  implant  about 
100  125  cardiac  pacemakers  per  year. 
Using  the  Medtronic  line  of  pace- 
makers exclusively,  we  have  not  had 
any  problems  with  rf  interference. 
The  circuitry  in  the  Medtronic  model 
number  5950  demand  pulse  generator 
is  such  that  in  the  presence  of  high  rf 
the  generator  is  activated  rather  than 
suppressed.  On  top  of  that,  the  gener- 
ator is  exceptionally  well  shielded. 

Should  rf  activate  the  generator  and 
the  patient  be  in  a  paced  rhythm, 
obviously  nothing  is  going  to  happen, 
Should  his  generator  be  functioning  in 
the  demand  mode  and  then  be  acti- 
vated, he  will  run  a  competing  rhythm 
which  has  some  very  slight  danger, 
popularly  referred  to  as  the  "one  on 
one  phenomenon,"  where  the  heart's 
own    stimulus    and    the    generator's 


that    s.h e    s h 


stimulus  fall  at  the  same  time  in  the 
cardiac  cycle.  The  mathematical 
probability  of  this  happening  is 
extremely  small,  but,  nevertheless,  it 
is  possible.  In  this  rare  instance  it  is 
possible  to  get  an  arrhythmia.  It  is 
also  extremely  unlikely  that  the  rf 
field  is  going  to  be  continuous  for  any 
significant  period  of  time. 

We  are  fortunate  here  in  Lancaster 
to  have  a  major  electronics  industry, 
the  Radio  Corporation  of  America; 
one  of  its  engineers,  George  Gadhois 
W3FEY,  has  done  considerable  testing 
on  this  generator.  I  will  ask  him  to 
comment  on  his  thoughts  and 
findings. 

By  copy  of  this  letter,  t  will  ask  the 
Medtronic  Corporation  to  voice  their 
feelings. 

In  summary,  I  think  the  patient 
today  with  a  good  demand  pulse 
generator  has  littte  to  fear  from  rf, 
and  should  be  permitted  to  enjoy  the 
things  that  he  is  accustomed  to.  If 
there  is  arty  question,  it  is  a  very 
simple  procedure  to  make  a  field 
check  of  an  individual  patient, 

G.  Gary  Kirchnerr  M.D.  WA3YES 

Lancaster  PA 


BLOWING  OFF  STEAM 


A  good  example  of  the  crap  that 
goes  on  when  two  groups  of  stupid 
people  buck  heads  can  be  found  in  the 
evenings  about  2100  MST  most  any- 
time that  you  need  a  laugh  (or  a  good 
laxative).  Just  tune  around  3.900  .935 
kHz  and  listen  to  one  group  get 
jammed  by  talk,  singing,  tuning  up, 
and  CW  on  "their  freq."  Then  this 
group  will  retaliate  by  turning  the 
airwaves  blue  (even  Nixon  would 
blush!).  The  name  calling,  etc.,  is  a 
great  example  of  what  we  as  commun- 
icators  should  not  tolerate. 

You  see,  CB  and  hams  do  have 
much  in  common.  It  doesn't  pay  to 
have  such  a  "holier  than  thou" 
attitude  such  as  some  hams  continue 
to  have  with  the  dirty  laundry  still  to 
be  washed.  Of  course,  CB  has  quite  a 
way  to  go  yet,  also.  It's  a  shame  that 
both  couldn't  work  together. 

Thanks  for  letting  me  blow  off 
steam. 

James  L  Griffin 

Seattle  WA 

P*S.  Why  do  large  advertisers  continue 
to  advert ise  rigs  they  do  not  have  in 
stock  ? 

Ham  gear  is  setting  extremety  weft 
these   days   and  not  much  stays  in 


stock  on  a  dealers  shelf  for  long,  Ads, 
which  are  expensive,  are  run  only 
when  the  equipment  has.  been 
promised  by  the  manufacturer  to  back 
up  the  ads,  ft  takes  about  two  months 
for  an  ad  to  be  prepared,  published, 
and  reach  the  reader  via  the  maiL 
Many  dealers  have  found  that  the 
promised  rigs  never  arrive  .  .  .  that 
they've  been  sold  instead  to  one  of 
the  farger  dealers  who  is  converting 
them  to  CB  and  selling  them  for  $700 
or  so  above  fist  price.  The  promises 
continue,  but  no  equipment  ever 
comes,  so  money  has  to  be  refunded, 
a  most  painful  process.  Perhaps,  if  you 
pretend  you  are  a  CBer  and  pay  the 
extra  "conversion  fee"  you  can  get  a 
ham  rig.  —  Wayne. 


A  new  device  in  the  "feminine 
logic"  family  has  recently  become 
available  to  experimenters.  It  is  called 
the  "Maybe"  gate,  and  is  shown  by 
the  logic  symbol  above.  The  device 
functions  as  follows;  (a)  inputs  1 
and/or  2  "high"  may  cause  the  output 
to  go  "high"  (but  maybe  not);  (b)  if 

the  output  does  go  "high"  it  will 
remain  "high"  unless  it  goes  "low"; 
(c)  if  the  output  is  "high"  and  either 
input  1  or  2  goes  "low/'  the  device 
will  probably  go  "low/' 

I'm  certain  you  can  see  the 
potential  for  the  "Maybe"  gate  in 
such  items  as  "household  computers/' 
"computer-piloted  automobiles/'  etc. 
A  second  version,  with  steering  gates 
"we  can't  afford  it"  and  "threats  of 
physical  violence"  (on  the  drawing 
board  now)f  should  make  the  device 
more  predictable. 

Don  Simon  W6PQS 
Covina  CA 


COUNTERATTACK 


] 


Over  the  years,  various  state  legisla- 
tures have  either  opposed  amateur 
radio  call  plates  for  cars  or  have 
attempted  to  treat  them  as  any  other 
form  of  personalized  or  vanity  plate  — 
and  have  attempted  to  charge  substan- 
tially extra. 

For  many  years,  California  has 
issued  call  plates  without  extra  charge. 
Assembly  Bill  4271,  recently  intro- 
duced before  the  California  Legisla- 
ture, is  an  attempt  to  rewrite  Cali- 
fornia laws  relating  to  license  plates. 
As  part  of  this  bill,  amateur  radio  cat! 
plates  would  be  treated  as  vanity 
plates  with  a  $25  initial  fee,  $10  per 
year  continuing  extra  fee  and  a  Si 2 
transfer  charge  if  the  plates  are  shifted 
to  another  car. 

After  talking  to  several  local  ama- 
teurs, I  have  agreed  to  coordinate,  at 
least  for  Southern  California,  a 
counterattack  in  an  attempt  to  prove 
to  the  Department  of  Motor  Vehicles 
and  the  State  Legislature  that  call 
plates  serve  a  valid  purpose  and  should 


not  be  lumped  in  with  vanity,  person- 
alized plates. 

The  first  step  in  the  counterattack 
will  be  to  gather  information  from 
amateurs  throughout  the  country,  and 
not  just  in  California,  as  to  as  many 
specific  instances  as  possible  where 
callsign  plates  have  assisted  amateurs 
in  performing  a  public  service  func- 
tion. These  instances  could  range  from 
occurrences  in  which  an  individual 
needing  emergency  communications 
has  stopped  a  ham  because  he  has  ham 
radio  plates  and  has  asked  that 
message  traffic  be  passed,  through 
facilitating  participation  in  com 
munity  activities  or  entering  into 
closed  areas  during  emergencies  for 
the  purpose  of  handling  authorized 
emergency  traffic.  I  do  wish  to  stress 
that  I  need  hard  information  as  to 
actual  instances  in  which  call  plates 
have  been  herpful,  as  opposed  to  mere 
statements  of  opinion, 

Not  only  will  this  information  be 
utilized  to  oppose  the  pending  Cali- 
fornia legislation,  but  I  will  be  happy 
to  make  the  information  available  to 
attorneys  and  radio  clubs  throughout 
tne  country  that  may  have  to  oppose 
similar  anti-call  plate  legislation  in 
thetr  states. 

Any  publicity  which  you  could  give 
this  effort  would  be  appreciated. 

All  information  should  be  sent  to 
Jon  Galb  WA6PTM,  Suite  2000,  19GO 
Avenue  of  the  Stars,  Los  Angeles  CA 
90067* 

Jon  J.  Gallo  WA6PTM 
Los  Angeles  CA 


FIGHTING  DIABETES 


] 


It  was  certainly  a  great  pleasure 
meeting  and  speaking  with  Wayne  at 
the  Trenton  State  Co  I  lege  Computer 
Fair*  I  have  been  reading  73  for  about 
2  years  now,  and  enjoy  it  immensely. 

At  Trenton,  I  heard  comments  con- 
cerning ZJs  proliferation  of  micro- 
processor articles,  I  have  to  comment 
that  I  cannot  agree  with  those  who 
feel  that  microprocessors  have  no 
place  in  an  amateur  radio  magazine. 
Well,  contrary  to  this  popular  belief, 
most  of  the  real  applications  for  the 
microprocessor  have  come  from  hams. 
Hams  have  accessed  computers  via 
satellite.  Hams  an?  using  computers  as 
tools  around  the  shack,  for  keeping 
logs,  keeping  track  of  equipment,  con- 
trolling antennas,  and  for  scoring  and 
duping  during  contests.  The  list  could 
continue  ad  infinitum. 

As  it  stands,  most  avid  amateur 
comouterists  have  been  able  to  use 
their  machinery  for  such  mammoth 
tasks  as  playing  the  game  of  Life  or 
Star  Trek  -  great  fun,  but  isn't  a 
kilo  buck  awfully  expensive  for  a 
game? 

Granted,  computers  are  and  should 
be  fun,  but  don't  you  agree  that  each 
of  us  should  have  one  serious  applica- 
tion in  mind  for  these  tools  before  we 
dedicate  them  to  games? 

I  am  a  diabetic  of  24  years,  on 
insulin  from  the  onset  of  my  condi- 
tion  at   age   4,   My   21   month  old 


daughter  is  also  diabetic,  I  have  an 
idea  that  could  well  benefit  her  and  all 
other  diabetics,  provided  that  it  gets 
the  developmental  support  that  it 
deserves.  My  theory  is  that  the  new 
electronic  marvel,  the  microprocessor, 
provides  us  with  the  extremely 
accurate  basis  needed  for  an  artificial 
pancreas. 

Although  slow  by  the  standards  of 
the  huge  electronic  brains,  the  micro- 
processor  is  quite  fast  enough  to  take 
the  digitally  coded  output  from  an 
analog  device  that  would  constantly 
test  blood  glucose  levels.  This  would 
be  compared  by  the  processor  against 
a  pre-established  glucose  level  for  the 
individual  patient.  The  digital  result 
would  then  be  used  to  establish  the 
need  for  insulin,  as  well  as  determine 
the  dosage  required.  This  digital  figure 
would  then  be  used  to  control  the 
analog  amount  of  insulin  admin- 
istered. 

This  would  have  been  impossible  6 
months  ago,  but  the  state  of  the  art  in 
microprocessor  technology  has 
advanced  so  rapidly  that  such  a 
device,  with  all  of  its  speed  and 
accuracy,  should  be  available  to  the 
diabetic  within  the  year,  for  less  than 
$100,00. 

I  wilt  be  working  on  such  a  theory, 
developing  whatever  portions  of  such 
a  unit  that  I  can,  with  the  hope  of 
presenting  this  theory  at  the  Personal 
Computing  '76  Consumer  Trade  Fair 
(Atlantic  City  NJ,  Aug.  28  29,  1976), 
so  that  its  development  can  be 
advanced  by  the  experts  of  the  micro 
processor  field  who  will  be  in  atten- 
dance at  this  show.  My  hope  is  that 
some  of  the  expertise  used  to  develop 
such  games  as  Life  and  Star  Trek  can 
be  enlisted  in  the  development  of 
something  that  will  serve,  rather  than 
only  amuse,  mankind. 

John  David  Jones,  Jr.  WA2AML 

Co-Chairman,  PC  '76 

Somers  Point  NJ 


5  APES  WHIP 


Enclosed  is  a  photo  of  an  antenna 
I've  been  experimenting  with.  It's 
called  a  "5  Apes  Whip/'  You  will  note 
that  the  "traps''  are  actually  5  apes 
and  the  second  from  the  bottom  is  a 
small  ape  used  as  a  matching  stub. 
Thought  you  might  be  interested. 

Mike  Berlin  WB2F I G 
Brooklyn  NY 


ALL  IS  NOT  ROSES 


All  is  not  roses  in  the  mail  order 
business.  We,  like  every  other  reput- 
able mail  order  house,  try  to  satisfy 
our  customers  to  the  best  of  our 
ability.  However,  there  are  many 
pitfalls  to  scuttle  our  endeavors.  The 
customer  can  help  a  great  deal  just  by 
doing  things  such  as  making  sure  his 
address  (and  name)  are  on  his  order 
blank  or  tetter  -  as  well  as  on  the 
envelope.   (If  one  Peter  C.  Johnson 


would  send  his  address  along  to  us  we 
would  be  happy  to  reply  to  his  re- 
quest for  our  catalog.)  Another  impor- 
tant thing  is  to  type  or  prim.  So  far 
we've  managed  to  decipher  all  orders, 
but  it  has  not  been  easy.  Oh  yes  — 
don't  forget  your  check  or  money 
order. 

Not  having  a  crystal  ball,  we  cannot 
predict  what  items  will  be  selling  the 
most.  In  April  it  was  2 N 608 Is  —  it 
seemed  every  order  was  for  rhem.  We 
did  run  out,  and  of  course  it  took  us 
six  weeks  to  get  our  order  from  the 
factory.  If  we  do  run  out,  we  try  to 
get  word  to  our  customers  that  we'll 
be  late.  We  would  appreciate  their 
understanding  of  this  problem, 

Last  but  not  least  is  our  great  mail 
service.  A  lost  package  sent  out  and  a 
lost  tetter  stating  the  package  wasn't 
received  garnered  us  a  letter  of  com- 
plaint from  one  state's  Attorney 
General.  We  used  to  worry  about  how 
long  it  took  a  package  to  get  to  a 
destination  (and  most  of  our  stuff 
goes  out  First  Class)  —  now  we  worry 
about  whether  it  will  arrive  at  all. 

But  on  top  of  it  atl  we're  still  going 
to  hang  in  there. 

Al  Smith  WA2TAQ 

Aide  I co  Semi  Conductor 

Supermarket 

Lynbrook  NY 


VERY  SMART 


I  got  some  issues  of  73  Magazine 
and  I  like  them  very  much.  \  am  not  a 
ham  operator  but  a  ham  DXer.  I  do 
shortwave  listening  as  a  hobby.  I 
enjoy  listening  to  ham  operators. 
They  are  very  smart  at  the  hobby.  I 
don't  understand  a  thing  they  talk 
about. 

I  am  going  to  try  my  hand  at  ham 
radio  and  get  my  Novice  license.  I  am 
so  thankful  for  other  ham  operators 
who  can  help  me.  They  are  all  so 
willing  to  give  me  their  time  and  help, 
1   am   greacful   to    Dudley  WA3JXW, 


who  got  me  interested  in  ham  radio 
by  sending  me  a  radiogram.  He  is 
trying  to  find  a  class  for  me  so  1  can 
learn  code  and  theory.  It  will  take  me 
a  long  time  before  I  get  on  the  air.  So 
until  I  get  on  the  air  I  will  say  "73"  to 
all  ham  operators. 

Larry  McKinney 

424  Grant  Road 

Adamstown  PA  19501 


GOOD  WORK 


Keep  up  the  good  work  on  com- 
puter theory  and  construction. 

T.  D.  Miller  111  W4SWB 
Burlington  NC 


ANYONE  FOR  DVORAK? 


] 


I  have  a  suggestion  for  you  (and 
especially  your  readers)  to  consider:  I 
would  (ike  to  see  an  idea  swapping 
feature  each  month. 

Every  one  of  your  readers  has 
creative  talent  and  I  think  that  it 
should  be  shared.  Maybe  someone  has 
a  neat  idea  for  a  piece  of  equipment 
or  a  plan  for  using  a  different  mode. 
Perhaps  they  have  thought  up  a  useful 
computer  program  or  Fun  game,  but 
they  don't  have  the  computer  to  run 
it.  Maybe  they  just  aren't  any  good  at 
building  things  and  they  would  like  to 
pass  the  idea  along  to  someone  else. 

The  thing  that  would  probably  be 
the  best  feature  of  such  a  idea  swap 
would  be  idea  hitchhiking.  The  actual 
suggestions  might  not  work  out,  but 
they  might  start  someone  else 
thinking  about  how  to  make  it  work, 

I  have  seen  plenty  of  idea  genera- 
tion material  in  the  "Letters'' column, 
and  I've  only  had  a  subscription  for 
five  months.  I  think  that  ideas,  even 
half  baked  ones,  should  be 
encouraged.  The  world  and  ham  radio 
needs  creative  thinking. 

Also,    I   have  an  idea  that  I  would 


like  to  see  passed  along  to  micro- 
processor and  RTTY  enthusiasts  {key- 
board Morse  types  as  wellK  The 
'standard"  typewriter  keyboard  is  an 
awkward,  difficult  thing  to  learn  and 
use.  It  was  developed  over  a  half  a 
century  ago  to  siow  down  the  typist, 
because  the  early  typewriters  were 
slow,  cumbersome  pieces  of 
machinery  that  jammed  up  if  the 
typist  had  even  moderate  skill  In  the 
early  30s,  A.  Dvorak  developed  a 
keyboard  that  doubled  the  average 
person's  typing  speed  and  reduced 
teaming  time,  as  well  as  reduced 
fatigue  and  frustration  for  the 
beginner.  The  concept  was  to  put  the 
most  used  keys  on  the  "home"  row  of 
keys,  put  the  most  used  keys  under 
the  strongest  fingers,  and  put  the 
vowels  together.  The  East  was  done 
because  most  words  alternate  between 
vowels  and  consonants,  which  leads  to 
alternate  hand  rhythm. 

It  seems  to  me  that  if  you  are 
building  or  working  with  a  keyboard 
that  you  can  re- wire,  the  Dvorak 
system  is  worth  considering* 

"Standard" 

qwertyuiop 

asdfghjkl; 

zxcvbnm,./ 

"Dvorak" 

/,.pyfgcrl 

aoeuidhms 
;qjkxbmwvz 

James  Whitfield 
PSC  Box  3204 

Edwards  AFB  CA  93523 


ANOTHER  SHOOTING  VICTIM 


] 


l  received  my  first  copy  of  73  for 
May  and  I  sure  do  like  it.  But  it  sure 
upset  me  about  one  thing.  That  is 
about  Trigger  Electronics,  with  which 
Larry  S.  La  whom  WA4MJA  had 
trouble.  I  myself  ordered  S47.20  of 
amateur  gear  from  them  on  April  6th 
and  sent  a  cashier's  check  by  bank 
draft,   I   have  written  them  once  and 


called  them  long  distance  twice.  I  have 
not  got  the  order  or  my  money.  I  am 
trying  my  best  to  get  it  and  if  I  don't  I 
want  all  hams  and  73  to  know  it  also. 
1  have  been  a  ham  since  1961  and 
would  not  do  any  of  my  fellow  hams 
that  way.  I  want  to  warn  alt  fellow 
hams.  I  will  let  you  know  the  results.  I 
am  retired  and  Social  Security  is  my 
only  income  and  I  cannot  afford 
many  losses  like  this.  Keep  up  the 
good  work.  I  look  forward  to  the  next 
issue. 

Horace  M.  Leweyp  Sr.  WA4CUD 

Greensboro  IMC 


WHAT  DOES  THIS  MEAN? 


I  have  received  on  this  day,  the 
third  of  May,  all  at  the  same  time,  73 
Mag&2ine  for  June,  1976,  QST  for 
May,  1976,  and  CO  for  April,  197& 
What  does  all  this  mean?  Cheers? 

Paul  G.  Stecker 
Westwood  NJ 


LITTLE  PARIS 


THICK  IRISH  SKULL 


3 


Your  73  article  ('Those  Exciting 
Memory  Chips/'  June,  page  96)  was 
very  good,  I'm  trying  to  get  some  of 
this  new  solid  state  down,  but  my 
thick  Irish  skull  can't  seem  to  absorb 
it  Anyway,  thanks  for  the  fine  article. 

Jim  Sullivan  W1PSW 
Wohurn  MA 


D 


BICENTENNIAL  PLATES 


] 


The  Missouri  Department  of 
Revenue  will  honor  all  requests  for 
bicentennial  call  letter  plates.  All  re- 
quests must  be  written  and  should 
contain  the  applicant's  name,  address, 
type  of  vehicle,  current  call  letters, 
bicentennial  call  Setters  which  they  are 
requesting,  and  must  be  received 
before  July  1,  1976.  The  requests 
should  he  mailed  to  the  Motor  Vehicle 
Bureau,  Box  TOO,  Jefferson  City  MO 
65101,  Attention:  Special  License 
Unit.  The  fee  for  all  Amateur  Radio 
plates,  regular  or  bicentennial,  is  an 
additional  $5,00  over  the  normal  cost 
of  license  plates. 

C,  A,  Jurgens,  Jr.  WA0GMO 
Jefferson  City  MO 


This  is  a  report  on  the  operation  of 
FK0KG,  a  YASME  DXpedition  to 
Noumea,  New  Caledonia, 

The  first  QSO  was  wrtb  JATAB  on 
30  March  1976,  and  the  last  QSO  was 
with  FG7AO  on  28  April  1976.  Some 
7,500  QSOs  were  made,  operating  on 
28  MHz,  21  MHz,  14  MHz,  7  MH*  and 
3.5  MHz.  Operation  on  all  bands  Wttfl 
made  on  both  CW  and  SSB  (approx. 
50%  each  mode). 

On  16  April  1976,  all  continents 
(WAC)  were  worked  on  7  MHz  CW  in 
two  hours  and  5  minutes.  QSOs  were 
F9YZ  {0605  Z\,  K6HMO  10608  Z», 
ZL2AMP  <062&  Z),  PY1ARS/4  (0630 
Z),  EA88F  (OeOS  Z),  and  JA1ABU 
{0803  Z). 

We  were  amazed  to  discover 
Noumea  to  be  the  largest  and  most 
modern  town  that  we  have  visited  in 
the  Pacific  Ocean  areas  (excluding 
Honolulu),  It  is  a  "little  Paris,"  with 
many  beautiful  homes,  apartment 
buildings,  modern  department  stores, 
traffic  jams,  etc.  Some  of  the  local 
city  buses  have  true  hi-fi  stereo  sound 
on  them  for  the  enjoyment  of  the 
passengers.  Speakers  on  one  side  of 
the  bus  are  on  one  channel  and 
speakers  on  the  other  side  are  on 
another  channel.  The  only  problem 
with  Noumea  is  that  everyone  speaks 
f tench.  We  know  a  little  French  but 
could  have  enjoyed  the  city  more  if 
our  French  was  better. 

The  taking  of  radio  gear  in  and  out 
of  New  Caledonia  was  easy,  and  our 
licenses  to  operate  were  obtained 
rapidly.  All  in  all.  it  was  a  great  place 
for  a  DXpedition.  We  had  a  good 
time,  and  band  conditions,  although 
erratic,  were  good, 

Lloyd  ColvinWSKG 

IrisColvm  W6DOD 

Noumea,  New  Caledonia 

COLOMBIAN  MOONBOUNCE 


The  Mount  Airy  VHF  Radio  Club 
(The  Pack  Bats)  is  pleased  to 
announce  that  it  has  received  per- 
mission from  the  Colombian  Minister 
of  Communications  to  conduct  a 
moonbounce  experiment  from  South 
America  on  432  MHz. 

As  of  April  27,  no  South  American 
continent  stations  had  been  available 


Ham  Help 


I  need  Ham  Help? 

Gregory  L.  Smith 

5604  West  Overland  Pass 

Peoria  IL  61607 

(309)^6973324 


Keep  up  the  very  good  work  on 
your  magazine.  It's  the  best  in  my 
book.  Love  everything  in  the  issues, 
even  the  advertising. 


Would  like  to  get  in  touch  with 
someone  owning  a  Kenwood  TS-51 1S 
transceiver.  I  have  been  on  the  air  for 
a  year  now  and  still  haven't  heard 
anyone  with  this  kind  of  set.  Would 
like  to  compare  notes  and  iron  out  a 
few  problems  I  have  with  the  set. 
Thank  you. 

Leo  Patin  WB9PCO 

1800  North  Timber  Trail  Lane 

Oconomowoc  Wl  53066 


for  432  MHz  EME  work.  The  station 
will  be  located  near  BarranquilLa  and 
will  be  operated  by  S.  William  Olson 
W3HQT,  Walter  Bolman  K3BPP,  and 
Anthony  Souza  W3HMU,  Arrange- 
ments for  the  trip  are  being  made  by 
Bolmar  Arjuilar  WB3AOP.  Elliott 
Weisman  K3JJZ,  and  Socrates 
Martinez  WB3AFY, 

Colombian  liaison  is  being  handled 
by  Dr.  Atenogenes  Blanco  HK1BYM, 
who  has  coordinated  a  group  of  radio 
amateurs  in  Colombia  representing  all 
of  the  active  radio  clubs  in  Barran 
quilla  [HK1RCB,  HK1EE,  HK1LRJ. 
Or.  Blanco's  address  is  Apartado 
Aereo  15-020.  Barranquilla. 
Colombia,  South  America. 

Operation  will  be  on  432.040  MHz, 
using  a  portable  16  vagi  array 
especially  constructed  for  this  project. 
Liaison  during  the  South  American 
operation  will  be  maintained  with 
Pack  Rat  stations  stateside.  Those 
wishing  to  convey  information  to  the 
expeditionary  force  should  contact 
Ernie  Kenas  W3KKN  or  Bertha  Kenas 
W3TNP,     2823    Old    Welsh    Road, 

Willow  Grove  PA  19090,  (215^ 
659-3485. 

Communications  with  the  expedi- 
tionary force  in  Colombia  may  be 
obtained  via  Dr.  Blanco,  whose 
address  is  listed  above. 

It  is  our  intent  to  work  as  many  of 
the  432  moonbounce  stations  as 
possible  from  this  location,  and 
schedules  have  been  made  with  all  of 
the  432  EME  stations  known  to  be 
active  at  this  time.  Anyone  requiring 
additional  information  with  regard  to 
the  expedition  may  contact  me. 

Elliott  T.  Weisman  K3JJ2 

8533  Algon  Ave. 

Philadelphia  PA  19152 

(212)742-3525 


ALL-STAR  ALTAJ 


I  recently  placed  an  order  with 
Altaj  Electronics,  for  the  miserly  sum 
of  S3. 79,  Although  Altai  is  Texas- 
based,  and  I  live  in  Mass.,  t  received 
the  order  (in  perfect  condition!  in  less 
than  five  full  days.  Furthermore,  the 
shipping  cost,  for  which  Altaj  picked 
up  the  full  tab,  came  to  SI  *40, 

I  wonder  if  all  of  your  readers  are 
aware  of  the  fact  that  this  outfit  has 
no  minimum  order,  and  absolutely 
does  not  charge  for  postage  or  hand- 
ling. 

Malcolm  Leonard 
New  Bedford  MA 


VERADA  214 


LIKE  IT! 


Received    my    MAY    issue    of    73 
today  in  March  —  uhN  but,  you  see,  er 

-  that  is  to  sav,  uh,  how  —  I  Ve  never 

—  no  one  —  er.  not  even  —  no  I  it's  fust 
not  —  uhf  especially  since  -  and  then 
too,  there's,  oh  —  son  of  a  gun!  Great  I 
F.B.  articles,  too!  Like  id 

Bud  Reseh  W0FTD 
Independence  MO 


I  feel  \  should  write  you  in  regard 
to  one  of  your  advertisers  in  73. 

In  April  I  saw  an  ad  from  Verada 
214  and  ordered  an  amplifier  from 
there.  It  was  to  be  complete  with  lace 
prate  and  knobs.  The  order  came  by 
mail  (postpaid)  in  less  than  a  week 
Really  pleased  me  with  their  prompt 
service.  But,  it  was  missing  the  knobs, 
A  I  it  tie  disappointment,  but  knobs  are 
cheap,  no  sweat.  Tuesday  of  the  next 
week,  before  I  had  a  chance  to  either 
rewrite  them  or  buy  knobs,  another 
package  comes  from  Verada  214:  not 
only  the  knobs  for  the  tuner,  but  a 
short  note  from  J.  Rutherford,  apolo- 
gizing for  the  mistake. 

I  certainly  would  recommend  them 
to  any  of  your  readers.  Add  Verada 
214  to  the  long  list  of  people  that  are 

Thanks  for  a  fine  mag  (lifetime 
subscriber  to  73),  and  for  your  dedica- 
tion to  allowing  only  reliable  com- 
panies to  place  ads  in  your  mag, 

Harry  Mitchell  WB2SFZ 
Baldwinsville  NY 


DOWN  UNDER 


Just  a  little  note  to  let  you  know 
about  VHF  activity  in  VK.  Plenty  of 
FM  activity  —  repeaters  in  all  capital 
cities  and  big  towns*  Mostly  com- 
mercial gear  -  I  COM  22s,  TRlQs,  etc. 
The  advent  of  the  YAESU  620  and 
220  VHF  SSB  gear  has  given  It  a  big 
boost.  Since  the  commencement  of 
the  year,  the  new  ICOM  IC-202  and 
IC  502  low  power  portable  6  and  2m 
SSB  gear  has  made  VHF  even  more 
popular.  Some  surprising  QSOs  over 
amazing  distances  with  the  little  units. 
Everyone  is  making  sot  id  state  linears 
run  10  W  and  40  W  PEP.  OSCAR  6 
and  OSCAR  7  are  accessible  with  the 
units  and  the  linears  and  a  moderate 
beam.  ZLs  and  P29s  are  some  of  the 
DX, 

S.  J.  Mahony  VK5ZIM 

Elizabeth  Downs 

South  Australia 


DIGESTING 


After  the  customary  six  week 
incubation  period  following  each  and 
every  subscription  application,  I  re- 
ceived the  May  '76  copy  of  73  and 
have  spent  about  a  month  memorizing 
every  page.  This  done,  I  eagerly  antici- 
pated the  next  month's  copy.  Yester- 
day I  received  the  April  '76  copy, 
which  I  am  likewise  digesting,  and  I'm 
sure  I  will  be  equally  anxious  for  the 
March  '76  copy.  Keep  up  the  good 
work! 

Lyle  Ross  W5UPD 
Richardson  TX 

P.S.  Please  don't  boiher  to  send  the 
January  '76  issue  because  a  fellow 
ham  who  received  six  copies  gave  one 
to  me. 
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SPEEDY  SERVICE 


Jufl  a  few  words  along  with  my 
Reader  Service  requests  to  say  that 
your  code  tapes  are  greatf  I  just 
listened  to  the  five  words  per  minute 
tape  every  now  and  then,  and  after  a 
couple  of  weeks  1  had  passed  my 
Novice  code  test  with  ease,  I'm  now 
awaiting  my  Novice  license,  and  look- 
ing forward  to  getting  on  the  air. 

Gary  E.  Szatkowski 
SaultStB.  Marie  Ml 

P.5.  I  also  compliment  your  Reader 
Service  and  its  speedy  replies  —  and 
the  overall  magazine.  Keep  it  up? 


WHY  NOT? 


I  hereby  submit  my  first  letter  to 
your  honorable  publication,  which  I 
was  introduced  to  by  Ken  Cole 
W7IDF,  and  have  anxiously  awaited 
receipt  of  each  and  every  month. 

Just  read  your  May  tetters  column, 
and  agree  with  Steve  Unrig  WA3SWS. 
How  about  a  "White  House"  type 
art  tele  on  73,  Inc.?  We  must  kmw 
what  the  people  who  run  the  maga- 
zine look,  act,  and  operate  like. 
Pictures,  especially,  would  help.  Let's 
hear  it.*,  and  see  itl 

Excellent  magazine  you've  got 
there,   and  keep  up  the  good  work. 


including  subversive  activities  in  an 
attempt  to  overthrow  the  ARRL 
regime,  if  that's  what  you're  after. 
F.B. 

As  a  CBer  and  ham,  I  can  appre- 
ciate all  of  what  both  titles  stand  for. 
Being  KDZ-97Q7  has  its  advantages 
over  WN7AVF,  and  vice  vrrsa.  Person- 
ally. I  think  the  CB  situation  is  and/or 
will  get  better.  10-4? 

More  basic  logic  articles  like  you 

had  last  year,  F.B.  on  your  new  I/O 

section.  Only  wish  |  could  afford  a 
microprocessor. 

New  format  is  good.  All  good 
things  must  come  to  an  end,  and  the 
old  minisize  did.  Big  size  offers  more 
room,  detail,  and  ease  of  reading,  f 
give  my  full  approval. 

Before  you  get  too  carried  away 
with  this  computer  bit,  as  I  said 
before,  include  more  basic  explana- 
tions for  us  Novices  and  equally  unin 
formed  Extras,  if  there  are  any. 

Have  one  of  your  tapes,  the  14  per 
one.  Will  say  I  listened  a  total  of  3 
hours  to  be  able  to  pass  the  General. 
Great  tape(s)  .  .  .  used  it  twice,  since  I 
failed  the  written  part  the  first  time. 
F.B. 

Have  been  receiving  QST,  and  your 
magazine  is  far  more  interesting,  in  tor 
mative,  humorous,  etc.  Speaking  of 
humor,  why  not  put  in  a  few  cartoons 
with  a  technical  or  ham-political 
theme?  We  need  a  laugh  in  these  times 
of  trouble,  etc+,  etc*,  etc.  Your  edi- 
torials are  also  very  good,  and  I  also 


like  the  "Autobiography  of  an 
Ancient  Aviator." 

Let's  have  lots  of  ATV\  repeater 
stuff,  HF-CW,  SSB,  SSTV,  antf  com- 
puters and  computer  technology. 
You' It  undoubtedly  kill  HRf  CQf  QST, 
Or  anybody  else,  with  a  lot  of  new, 
bright  Stuff. 

As  for  increasing  membership  (in 
ham  radio),  CB  offers  the  ideal  source. 

There's  hope  for  "conversion/' 
Amen .  H  am  co n ve  nt  io  n  s  a  nd  ha  m  f es  ts 
should  be  open  to  CBers,  without  any 
iJI  feelings  (or  at  least  just  a  grit-your- 
teeth  smile  K  Herz  CBers  could 
become  interested  and  could  be 
welcomed  by  bamdom.  Of  course, 
generally  (in  the  real  world),  they 
would  not  be  welcomed,  but  they 
could  be.  Why  not???? 

Robert  B.  Barnard  WN7AVF 

Seattle  WA 


MORE  MAPLE  HILLERS 


WB2YCR,  the  radio  voice  of  Maple 
Hill  High  School,  Castteton.  New 
York,  is  proud  to  announce  the 
licensing  of  four  new  amateur  radio 
operators,  The  four  young  men 
recently  completed  an  intense  six 
week  course  taught  by  WA2UON  at 
Mapie  Hill,  and  successfully  com- 
pleted FCC  tests  showing  both  their 
ability  to  send  and  receive  the  inter- 
national Morse  code  and  their  mastery 
of  basic  radio  theory  and  regulations. 


The  new  radio  men  are:  Al  Ferreira 
WN2EQP,  Geoff  Schad  WN2EDN, 
Robert  Porter  WN2EQ0,  and  Scott 
VanNederynen  WN2EQQ.  All  four  are 
part  of  the  Maple  Hill  High  School 
Amateur  Radio  Club  (WB2YCR)  and 
are  also  members  of  the  high  school's 
audio-visual  special  team,  "The  Media 

Men," 

John  Kienzte  WA2UON 
Castleton  NY 
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NEVER  MATCH  2M  FM 


I  have  been  buying  your  great 
magazine,  and  this  was  the  deciding 
factor  which  has  made  me  start 
learning  that  famous  Morse  code. 

I  plan  to  get  the  General  license 
during  the  month  of  September. 
Hopefully,  before  this  year  is  over  I 
will  be  on  the  air. 

1  am  a  computer  programming 
major  at  Florida  International  Urn 
versity,  and  I  think  that  your  com- 
puter section  is  great  —  but  please 
don't  cut  the  amount  of  articles  and 
construction  projects  about  2  meter 
FM, 

Keep  up  the  good  work, 

Rene  A.  Nunez 
Miami  FL 

P,S,  I  hawe  a  CB  license,  even  if  I  don't 
have  a  transceiver  right  now.  On  the 
road  it's  a  great  help,  but  it  will  never 
be  abfe  to  match  2m  FM. 


Repeater  Update 


Fred  Gofdstein  WA  t  WDS 


A  —  Addition;  C  -  Change;  D  -  Deletion 


A 

WA 

WR1AFO 

Belmont 

147.315 

A 

MA 

WR1AAA 

Mafehm  {29.585) 

23.52 

A 

MA 

WHIAFP 

Frtchburg 

2243A 

A 

IW-F% 

WTUAGJ 

Saugui  P 

147,015 

C 

MA 

WR1AFG 

WorcaiT«rr 

146  325 

A 

MA 

WR1AC0 

Maiden 

449.4H 

A 

MA 

WR1AFO 

Belmom 

448.1  D 

A 

Rl 

WRIAfY 

Newport 

147.36 

c 

VT 

WR1AAK 

Killington 

146.88 

A 

NJ 

WR2AHV 

Inn 

147.30 

A 

HI 

WR2AFL 

Atlantic  City 

148.94 

C 

NJ 

WR2ACQ 

North  to  Id 

146745 

c 

NJ 

WR2AHM 

Pinn  Hill 

146.866 

A 

NY 

WH2 

Buffalo  (52.05 1 

53.05 

C 

PA 

WR3AGB 

Cina^i  (147,63) 

147.03 

c 

PA 

WR3AG0 

MihoupOrtOy 

147,21 

A 

PA 

WR3AEV 

Wilk«t  Bar  re 

146  86 

A 

PA 

WR3AGV 

DuBoti 

148.73 

D 

PA 

WH3 

If uliton 

T46.76 

C 

PA 

WR3PHL 

Valley  Forge 

146.76 

A 

KY 

WR4 

Ashland 

146.82 

C 

KV 

WR4ALH 

Ashland 

147.24 

A 

KY 

WR4 

Falmoulh 

146.73 

A 

ICY 

WR4 

Lchj  ttVLl  If 

146.84 

A 

KV 

WR4 

LputvvrUs 

146  94 

A 

TN 

WR4ANW 

Cooke  vi  lie 

146,67 

C 

VA 

WR4ABH 

Vienna 

146,91 

A 

VA 

WR4APE 

WiniHiir-.iiir    PL 

147.30 

c 

LA 

WR5AFJ 

Baton  Rouge 

146.94 

c 

LA 

WRSAKA 

New  Of  team  Tl  8 

146.76 

A 

IA 

WR5 

Jooeniwrp 

14688 

A 

NM 

WR5AJS 

Roma* 

146.76 

C 

NM 

WHSAHA 

Lai  Ctun9i 

148.76 

A 

NM 

WH5ABG 

Las  duces 

1 46.64 

A 

NM 

WfiGAEG 

San  dm  Crest 

444.00 

A 

OK 

WR5 

Oklahoma  Ciiy 

147.36 

C 

OK 

WR5AJP 

Oklahoma  City 

146.94 

C 

OK 

HTR5ADF 

Oklahoma  Cttv 

1*6.76 

A 

OK 

WRS 

Oklahoma  City  (147.  S3 1 

147,03 

t 

OK 

WRSAJP 

Oklahoma  City 

444.10 

A 

OK 

WR6ACB 

Oklahoma  City 

147.21 

A 

OK 

WR5ACB 

Oklahoma  City 

447.30 

A 

CA 

WRfiAMZ 

tnyofcern 

146  64 

A 

CA 

WH6AEP 

Vamura 

447.325 

A 

CA 

VKRGANW 

Santa  Barbara 

146.79 

A 

10 

WR7AFH 

Bui  ley-Mr,  Hamson  (146.40) 

147.00 

A 

10 

WR7 

Powtelln 

146  88 

A 

MV 

WR7 

WBOO 

146  79 

C 

OR 

WR7AGX 

Hosburg-Seott  Mt, 

14676 

C 

Ml 

ftftSALJ 

Sooth  Lyont 

147  21 

A 

OH 

WR8AHJ 

Cincinnati  (147  601 

147.00 

c 

OH 

WRBAGO 

Hdlsboro 

147,21 

A 

OH 

WRB 

Louisville 

147,12 

C 

OH 

WR8ACQ 

Mam  field   TT34 

14694 

A 

OH 

WR8AIW 

Voiin^Ftown 

147S15 

A 

OH 

WRSAEO 

Untontown 

147.0S 

A 

OH 

WR8ACV 

Lartcaaa* 

146  025 

A 

OH 

WRB 

Dayton 

148.176 

A 

OH 

WR8 

Dayton 

147.855 

A 

OH 

WRB 

Troy 

147,015 

A 

OH 

WR8 

MftJOfU* 

147,315 

A 

OH 

WRBAHE 

Cincninvb 

147  28S 

A 

OH 

WRSAHL 

Cincinnati 

147945 

A 

OH 

WRSADZ 

Cmcinnaii  PL 

147.975 

A 

OH 

WRBAED 

Umontown 

22X88 

A 

OH 

WRSACV 

Dayton 

444.25 

A 

WV 

WRB 

Partoru 

146,73 

A 

IN 

WR9AEB 

V»ncenn*i 

147.67 

A 

KS 

WRiAKt 

Ovrby 

14675 

A 

KS 

WRfAJH 

Emdoria 

146,fl1 

A 

KS 

WHO  Ail 

Marnnoton 

146.61 

A 

KS 

WROAJZ 

Topefca 

146.67 

C 

KS 

WH0AIP 

Saline  (147.63] 

147.03 

C 

KS 

WH0A6P 

Wiiion 

146.97 

C 

KS 

WRBAJW 

Colfsyvillfl 

rtinsas  Coordinator 

ft  D.  ~St*m"  Cufrxmws  WAQEDA 

5  WW,  Ftfftt  St, 

Ptttstiurg  K$  66762 

148.61 

A 

PQ 

VE2KPG 

Hull  Ottawa 

147.36 

A 

ON 

VE3RHR 

Windsor  <RTTYr  SSTV) 

147,30 

A 

ON 

VE3SVR 

MoTriibufO 

14676 

A 

ON 

VE3TFM 

Tatonm 

223  98 

A 

ON 

VE3MGB 

Midland 

147  18 

A 

ON 

VE3LSP 

Montreal  River  (14&46J 

147.06 

C 

SA 

VE5ESK 

Janien 

146.76 

C 

SA 

VE5SCH 

Swtft  Currant 

146,61 

A 

SA 

VE5MMR 

Areola 

14682 

0 

SA 

VE6 

Weyburn,  Cat  lisle 

14682 

A 

SA 

VE5 

Matvtlte 

146  88 

C 

BC 

VE7ELK 

Oiilliwao-  '146.40' 

147  00 

C 

AUS 

VK2RW1 

Sydney  H 

147  00 

C 

AUS 

VK2RLE 

Sydney  S, 

146.80 

0 

AUS 

VK2 

UlliKMIa 

H&9D 

C 

AUS 

VK2RAW 

Wnllantfong 

146  85 

9 


Editor: 

Robert  Baker  WA  fSCX 
34  White  Pine  Drive 
Littleton  MA  01460 


VENEZUELAN  INDEPENDENCE 

CONTEST 

Phone 

Starts.  0000  GMT  July  3 

Ends:  2400  GMT  July  4 

CW 

Starts:  0000  GMT  July  31 

Ends:  2400  GMT  August  1 

Contacts  with  stations  in  the  same 

country  are  permitted  on  all  bands  for 

country    multiplier  credit,   but   have 

zero  point  value.  There  are  4  classes  of 

competition: 

Single  operator  -  single  band; 
Single  operator  -  all  bands; 
Single    transmitter    —    multi 
operator;  Muiti transmitter  — 
mult i  operator    {only    1    xmtr 
per  band). 
Use  all  bands  80  to  1 0  meters. 
EXCHANGE: 

RS(T)    and  progressive  QSO  number 
starting  with  001. 
SCORING: 

QSOs  with  stations  in  different 
country  count  2  points,  while  with 
stations  in  same  country  count  zero 


points.  Venezuelan  stations  may,  how- 
ever, contact  each  other  on  40  and  80 
meters  for  1  point  per  QSO  but  will 
score  zero  points  For  contacts  with 
other  YVs  on  10,  15,  and  20  meters, 
The  final  score  is  the  total  QSO  points 
multiplied  by  the  sum  of  YV  zone  call 
areas  and  countries  on  each  band, 
AWARDS; 

A  trophy  will  be  awarded  to  first 
place  in  each  category,  Medals  will  be 
given  to  the  highest  scoring  station  in: 
N.  America,  Central  America,  S. 
America,  Caribbean,  Europe,  Asia, 
Ocean ia(  and  SWLs.  No  station  can  be 
awarded  more  than  once!  Certificates 
will  be  issued  to  all  stations  having 
made  the  following  contacts: 
Caribbean  and  N.,  Central,  and  S. 
America  (except  YV)  -  20  YVs  plus 
10  different  countries  for  SSB  and  15 
YVs  plus  10  different  countries  for 
CW;  Europe  and  Africa  —  10  YVs  and 
10  different  countries;  Asia  and 
Oceania  —  5  YVs  and  10  different 
countries;  YV  stations  only  -  30  YVs 
on    40    and    80    mtrs,    10   different 


July  3-4 
July  17  19 
July  24-25 
July  31  Aug  1 
Aug  7  8 
Aug  14-15 
Aug  21-22 
Aug  21  23 
Aug  28-29 
Aug  28-30 
Sept  4-5 
Sept  4-5 
Sept  11  12 
Sept  11-12 
Sept  18-19 
Sept  25-26 
Sept  25-27 
Oct  2  3 
Oct  8-10 
Oct  9-1 Q 
Oct  9^10 
Oct  16-17 
Oct  16-18 
Oct  17  18 
Oct  30-31 
Nov  5  8 
Nov  6-7 
Mov&8 
Nov  13-14 
Nov  14 
Nov  20-22 
Nov  27-28 
Dec  4  5 
Dec  11-12 
Dec  31 


Venezuelan  Indep,  Contest  -Phone 

CW  County  Hunters  Contest* 

ARRL  Bicentennial  Celebration 

Venezuelan  Indep.  Contest  —  CW 

10-10  Net  Summer  OSO  Party 

European  DX  Contest  -  CW 

SARTG  Worldwide  RTTY  Contest 

New  Jersey  OSO  Party 

Arizona  QSO  Party 

All  Asian  DX  Contest  -  CW 

ARRL  VHF  QSO  Party 

Albatros  SSTV  Contest 

European  DX  Contest  —  Phone 

Washington  State  QSO  Party 

Scandinavian  Activity  Contest  —  CW 

Scandinavian  Activity  Contest  —  Phone 

Delta  QSO  Party 

VK/ZL/Oceania  Jubilee  DX  Contest  -  Phone 

CD  Party  -  Phone 

RSGB  21*28  MHz  Contest  -  Phone 

VK/ZL/Oceania  Jubilee  DX  Contest  -  CW 

RSGB  7  MHz  Contest  -  CW 

CD  Party  -  CW 

Manitoba  OSO  Party 

CQ  Worldwide  DX  Contest  -  Phone 

IARS-CHC  FHCHTH  QSO  Party 

RSGB  7  MHz  Contest  -  SSB 

ARRL  Sweepstakes  -  CW 

European  DX  Contest  —  RTTY 

OK  DX  Contest 

ARRL  Sweepstakes  —  Phone 

CQ  Worldwide  DX  Contest  -  CW 

ARRL  160  Meter  Contest 

ARRL  10  Meter  Contest 

Straight  Key  Night 

*  =  described  in  last  issue 


countries  (including  YV}r  and  50 
QSOs  with  foreign  stations  for  SSB; 
On  CW  -  1 5  YVs  on  any  band  plus  10 
different  countries  (including  YVJ# 
and  50  QSOs  with  foreign  stations; 
SWLs  -  60  complete  QSOs,  including 
a  minimum  of  10  YVs,  Both  ex- 
changed numbers  must  be  shown  in 
the  log  for  credit.  Medal  to  the  SWL 
with  the  maximum  QSOs. 
ENTRIES; 

Each  entry  must  be  accompanied  by  a 
summary  sheet  showing  all  scoring 
information,  category  of  competition, 
mode,  name,  calistgn,  address  in  block 
tetmn,  and  a  signed  declaration  that 
all  contest  rules  and  regulations  for 
amateur  radio  in  the  country  have 
been  observed.  A  remittance  of  S2  or 
equivalent  IRCs  is  requested  with  each 
entry  to  cover  awards  and  handling. 
All  entries  must  be  postmarked  no 
later  than  Sept.  15,  1976,  for  the 
phone  section  and  October  15,  1976, 
for  the  CW  section.  SWL  deadline  is 
December  15,  1976.  Mail  logs  to: 
Radio  Club  Venezolano,  P.O.  Box 
2285,  Caracas  101.  Venezuela.  Logs 
must  show  all  times  in  GMT.  Indicate 
YV  zone  call  area  and  country  multi- 
plier only  the  first  time  it  is  worked 
on  each  hand.  Use  a  separate  sheet  for 
each  hand* 

VK7  USA 

BICENTENNIAL  CONTEST 

Starts;  1400  GMT,  Saturday. 

July  3 

Ends;  1400  GMT,  Sunday, 

July  4 

RULES: 

There  will  be  two  sections  to  the 
contest:  a)  single  band,  transmitting 
open  (single  operator);  b)  multiband, 
transmitting  open  (single  operator), 
All  U<S,A.  and  VK7  amateurs  may 
enter  the  contest,  whether  their 
stations  are  fixed,  portable  or  mobile. 
Amateurs  may  use  all  modes,  and 
crossmode  contacts  are  permitted,  Alt 
amateur  bands  may  be  used,  but 
crossband  contacts  are  not  permitted* 
Skeds  for  other  bands  are  allowed. 

SCORING: 

VK7  stations;  1  point  per  contact 
per  band  and,  in  addition,  5  bonus 
points  for  each  new  state  worked  on 
each  band.  U.S.A.  stations:  1  point 
for  the  first  contact,  2  points  for  the 
second,  3  points  for  the  third,  etc,  A 
Station  may  be  contacted  once  only 
per  band  for  scoring  purposes. 

NUMBERS: 

Before  points  may  be  claimed  for  a 
contact,  numbers  must  be  exchanged 
and  acknowledged.  The  number  will 
be  made  up  of  RS  (phone)  or  RST 
(CW1  reports,  plus  the  year  in  which 
the  operator  first  received  his  license. 
U.S.A.  stations  must  also  give  the 
state  they  are  in, 


LOGS: 

Logs  must  show  date  and  time  in 
GMT,  band,  callsign  of  station  con 
tacted,  number  sent,  number  received, 
and  score.  VK7  stations  must  also 
underline  and  show  each  new  state 
worked. 
SUMMARY  SHEET; 

Summary  sheet  must  show  callsign, 
name  and  address  (in  block  letters), 
details  of  equipment  and  power  used, 
whether  single  or  multiband  log 
(entry  \,  and  score. 
ENTRIES; 

All  logs  should  be  sent  to:  The 
Contest  Manager,  P.O.  Box  1010 
Launceston,  Tasmania  7250, 
Australia.  They  must  be  in  the  hands 
of  the  contest  manager  before  1 
November  1976, 

ARRL  BICENTENNIAL 

CELEBRATION 

Starts:  0000  GMT  Saturday, 

July  24 
Ends:  2359  GMT  Sunday, 

July  25 
Object  of  the  contest  is  for  US 
stations  to  work  as  many  stations  as 
possible,  while  non-US  stations  will 
try  to  work  as  many  US  stations  as 
possible.  US  to  US  contacts  are  pi 
mitted.  US  entries  must  be  single 
operator  while  non-US  entries  may  be 
either  single  or  multi-operator.  Multi 
transmitter,  however,  is  not  per- 
mitted No  more  than  36  hours  of  the 
contest  period  may  be  operated,  with 
time-outs  not  less  than  15  minutes 
long  and  no  more  than  8  time-outs 
total.  Each  station  may  be  worked 
once  on  voice  and  once  on  any  other 
mode,  No  repeater  contacts,  except 
through  OSCAR,  are  allowed.  A 
station  may  not  be  worked  with  a 
regular  call  followed  by  a  contact  with 
a  bicentennial  call;  only  one  contact 
per  mode. 
EXCHANGE: 

US  stations  send  RS(T1,  state,  and 
state  entry  number  into  the  Union 
(see  list  below).  Non-US  stations  send 
RS(T)  and  consecuiive  serial  number 
starting  with  001. 

SCORING: 

Simple:   Final  'core  equals  number  of 

QSOs;  no  multipliers* 

AW  A  RDS: 

US  stations:  1776  or  more  QSOs,  200 

or  more  QSOs,  50  or  more  QSOs  on 

or  above  50  MHz,  ARRL  section  high 

score,  WAS,  200  or  more  QSOs  with 

non-US    stations.    f^on-US   stations; 

1776  or   more  QSOs,    200  or  more 

QSOs,  50  or  more  QSOs  on  or  above 

50   MHz,   country   high  score,  WAS, 

and  worked  13  original  colonies. 

ENTRIES: 

A   summary   sheet,   log   sheets,   and 

check  sheets  are  required  from  all  US 

entries.  Summary  sheet  and  log  sheets 

required    from    all    non-US    entries. 
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Special  summary  arid  log  sheets  will 
be  available  from  ARAL  headquarters 
if  an  SASE  is  enclosed,  Entries  must 
be  postmarked  no  later  than  Septem- 
ber 1st.  Send  all  requests  for  logs  and 
all  entries  to;  ARAL,  225  Main  Street, 
MewingtonCTQ6111, 
ORDER  OF  STATE  ENTRY  INTO 
UNION: 

1  -  CT  -  Bt  ME  -  23,  MA  -  6,  NH  - 
9,  Rl  -  13,  VT  -  14;  2  -  NJ  -  3,  NY 

-  11;  3-  DE-  1,  MO  ^7,  PA  -2;  4 

-  AL  -  22,  FL  -  27,  GA  -  4,  KY  - 
15,  NC  -  12,  SC  -  8,  TN  -  16,  VA  - 
10;  5  -  AR  -  25,  LA  -  18.  MS  -  20. 
NM  -  47,  OK  -  46,  TX  -  28;  6  -  CA 

-  31,  HI  -  50;  7  -  AK  -  49,  AZ  - 
48,  ID  -  43,  MT  -  41,  NV  -  36,  OR 

-  33,  UT  -  45,  WA  -  42;  8  -  M I  - 
26,  OH  -  17,  WV  -  35;  9-  IL-  21, 
IN  -  19,  Wl  -30;0-  CO  -  38,  I A  - 
29r  KS  -  34,  MN  -  32,  MO  -  24,  NE 

-  37,  ND  -  39,  SD  -  40,  WY  -  44, 

10-10  NET  SUMMER  QSO  PARTY 
Starrs:  0000  GMT  Saturday, 

August  7 
Ends:  2400  GMT  Sunday, 

August  8 
AH  contacts  must  be  made  on  10 
meters,  any  mode.  Participation  by 
non  members  is  welcomed  but  they 
are  not  eligible  for  awards,  To  become 
a  member  and  receive  a  number,  send 
a  list  of  10  members  worked  (DX 
work  S)  and  $3.00  to  the  manager  in 
your  district  {DX  to  W6LRY), 
EXCHANGE: 

Name,  QTH,  and  10-10  number  and 
chapter. 
SCORING: 

Members  score  1  point  for  each  con- 
tact and  add  1  point  if  with  another 
member   {maximum  of  2  points  per 
QSO], 
AWARDS: 

First  and  second  place  certificates  to 
each  US  district,  Hawaii  and  Alaska, 
each  VE  province,  S.  Amer.,  Central 
America  and  Caribbean,  Europe, 
Africa  and  South  Atlantic.  Asta  and 
N.  Pacific,  Australia,  New  Zealand  and 
S+  Pacific, 
ENTRIES: 

Logs  must  include  date/time,  station, 
name,  QTH,  and  10- 10  number  Mem- 
bers only  should  send  logs  to:  Grace 
Dunlap  K5MRU,  Box  13,  Rand  CO 
80473,  postmarked  no  later  than  Sept 
30th.  Results  will  be  listed  in  the 
Winier  Bulletin  (from  10-10). 

EUROPEAN  DX  CONTESTS 

CW-  PHONE  -RTTY 

CW 

Starts:  0000  GMT  August  14 

Ends:  2400  GMT  August  15 

Phone 
Starts;  0000  GMT  Sept  11 

Ends:  2400  GMT  Sept  12 

RTTY 

Starts:  0000  GMT  Nov  13 

Ends:  2400  GMT  Nov  14 

Onlv  36  hours  of  operation  out  of 

the    possible    48    are    permitted    for 

single  operator  stations.  The  1 2  hours 

of  non  operation  may  be  taken  in  one 

to  three  periods  anytime  during  the 

contest.   All  bands,  80  to  10  meters, 

may  be  used  on  the  specified  mode. 


Results  of  the  10-10  International  Net  of  Southern  California,  Inc. 

Annual  Winter  QSO  Party 


The  two  top  scorers  in  each  district  were: 

VK4AMO 

20/57 

K1KYC 

221/522 

ZL1ARO 

17/48 

WA1STR 

21 5/507 

10X  Chapter  scores  were: 

K9EGA/2 

292/723 

S.  N.E.  Nutmeg 

6399/14758 

K2ARO 

198/532 

GATT  {Cincinnati) 

3390/7640 

WA3VQF 

214/531 

LIARS  (NY  NJ) 

2561/6318 

WA3INW 

1 96/485 

Michigan  Robins 

1797/3603 

K3IGA/4 

124/322 

San  Francisco  Bay 

1751/3316 

WA4EBN 

110/299 

Gateway  (St.  Louis) 

1276/3013 

WA5JDU 

152/372 

Sky  Blue  Waters 

981/2066 

WB5FU 

133/315 

Delaware  Valley 

806/1941 

WA6UZA 

90/192 

Chief  Seattle 

826/1622 

WA6M0F 

96/180 

So.  California 

534/1 040 

K7PXI 

83/207 

Thunderbird  (Ariz.) 

352/824 

WA7YCQ 

54/19B 

Minute  Man  (Mass .) 

351/774 

WB8FAG 

189/464 

Land  o' Lincoln 

21 2/547 

W8DMY 

148/356 

Houston  Chapter 

224/518 

WB9IUR 

131/340 

Milwaukee 

164/413 

W9LUK 

122/327 

Colorado 

176/366 

WS0CEI 

118/294 

Cypress  (Florida) 

149/357 

WB0RCQ 

103/241 

Bartlett  Pair  (III.) 

131/340 

KH6EXK 

10/29 

Md.    DC. 

164/338 

KH6US 

4/10 

Sun  Coast  (Fla.l 

71/169 

VE2XL 

9/12 

All  American  City 

58/138 

VETOEN 

57/135 

Rio  Grande 

55/148 

TI2WX 

110/314 

Devil's  Triangle 

55/123 

LU7FAG 

138/386 

Gr.  Smoky  Mt* 

35/103 

JH3GCN 

26/51 

New  South  (Ga.) 

43/98 

JA3XOG 

21  /46 

Red  River  Valley  (La.) 

35/95 

J 


Classifications  include:  single  opera- 
tor -all  band,  and  multi-operator-singte 
transmitter.  Each  station  may  be 
worked  once  per  band,  A  contest  QSO 
can  only  be  established  between  a 
nan- European  and  a  European  station. 
In  the  RTTY  section  only,  contacts 
with  one's  own  continent  are  per- 
mitted and  will  count  1  point  per 
QSO.  Multipliers  will  be  counted  as 
described  below. 
EXCHANGE: 

RS(T)    and  progressive  QSO   number 
starting  with  001. 
SCORING: 

Each  QSO  counts  1  point.  Each  con- 
firmed QTC  (given  or  received)  counts 
1  point  (see  below)  but  only  lOQTCs 
to  the  same  station  on  all  bands 
together  are  allowed.  The  multiplier 
foe  non- EUR  stations  is  the  number  of 
EUROPEAN  countries  worked  on 
each  band.  Europeans  will  use  the 
ARRL  country  list  In  addition  each 
call  area  In  the  following  countries 
will  be  considered  a  multiplier:  JA. 
PY,  VE,  VO.  VK.  W/K,  ZL,  ZS,  UA9 
and  UAO,  Each  multiplier  may  be 
multiplied  by  the  following  factor 
depending  on  the  band:  on  B0  meters, 
multiplier  times  4;  on  40  meters, 
multiplier  times  3;  on  20,  15,  10 
meters,  multiplier  times  2,  The  final 
score  is  the  total  QSO  points  plus 
QTC  points  multiplied  by  the  sum 
total  of  multipliers  from  all  bands. 
QTC  TRAFFIC: 

Additional  point  credit  can  be  in- 
cluded by  utilizing  QTC  traffic.  A 
QTC  is  a  report  of  a  confirmed  QSO 


that  has  taken  place  earlier  in  the 
contest  and  later  sent  back  to  a  EUR 
station.  It  can  only  be  sent  from  a 
non-EUR  station  to  a  EUR  station, 
the  general  idea  being  that  after  a 
number  o*  EUR  stations  have  been 
worked,  a  list  of  these  stations  can  be 
reported  back  during  a  QSO  with 
another  station.  An  additional  1  point 
credit  can  be  claimed  for  each  station 
reported.  Each  QTC  must  contain  the 
time,  call  and  QSO  number  of  the 
station  being  reported  and  can  be 
reported  only  once  (but  not  back  to 
the  originating  station \.  You  may 
work  the  same  station  several  times, 
with  a  maximum  of  10  QTCs  to  that 
station,  but  the  original  contact  is  the 
only  QSO  with  QSO  point  value. 
AWARDS: 

Certificates  to  the  highest  scorer  in 
each  classification  in  each  country, 
reasonable  scores  provided,  Con- 
tinental leaders  will  be  honored. 
Certificates  will  also  be  given  to 
stations  with  at  least  haft  the  score  of 
the  continental  leader.  Additional 
certificates  and  plaques  will  also  be 
awarded.  The  minimum  requirements 
for  the  awarding  of  certificates  and 
trophies  are  100  QSOs  or  10,000 
points 

ENTRIES: 

It  is  suggested  that  the  log  sheets  of 
the  DARC  or  equivalent  be  used.  Send 
a  large  size  SASE  for  logs  and  sum- 
mary  sheets.  Use  a  separate  log  for 
each  band.  Violation  of  the  rules  of 
this  contest,  unsportsmanlike  con 
duct,   or   taking  credit   for  excessive 


duplicate  contacts  will  be  deemed 
sufficient  cause  to  disqualify.  The 
decisions  of  the  Contest  Committee 
are  final  Mailing  deadlines  for  entries 
are:  CW  —  September  15;  Phone  — 
October  15;  RTTY  -  December  1. 
Mail  entries  to:  WAEDC  -  Com- 
mittee, D-89S  Kaufbeuren,  Postbox 
262,  Germany.  North  American  resi 
dents  may  send  entries  to:  H,  E.  Weiss 
WA3KWD.  762  Church  Street,  Milters- 
burg  PA  17061. 

EUROPEAN  COUNTRY  LIST: 
C31  -  CT1  -  CT2  -  DL  -  DM  -  EA 

-  EA6  -  El  -  F  -  FC  -  G  -  GC 
Guer  -  GC  -  Jer  -  GO  -  Gl  -  GM  - 
GM  Shetland  -  GW  -  HA  -  HB9  - 
HB0  -  HV  <-  I—  IS  -  IT  -  JW  Bear 

-  JW  -  JX  -  LA  -  LX  -  12  -  Ml  - 
OE  -  OH  -  OH0  -  OJ0  -  OK  -  ON 

-  OY  -  OZ  -  PA  -  SM  -  SP  -  SV  - 
SC  Crete  -  SV  Rhodes  -  SV  Athos  - 
TAT  -  TF  -  UA 1346  -  UA2  -  UBS 

-  UC2  -  UN1  -  U05  -  UP2  -  UQ2 

-  UR2  -  UA  Franz  Josef  Land  -  YO 
-ZA^ZB2-  3A-4U1  -9H1. 

SARTG  WORLDWIDE  RTTY 

CONTEST 

Contest  Periods: 

0000  to  0800  GMT  Saturday, 

August  21 
1600  to  2400  GMT  Saturday, 

August  21 
0800  to  1600  GMT  Sunday, 
August  22 
The  6th  WW  RTTY  Contest  is  again 
sponsored  by  the  Scandinavian  Ama- 
teur  Radio  Teletype  Group.   Use  all 
bands,  80  to  10  meters. 
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CLASSES: 

Single  operator  up  to  100  Watts  input; 
single  operator  over  100  Watts  input; 
multi-operator  single  transmitter  (any 
power);  SWLs. 
EXCHANGE: 
RSIT)  and  QSO  number, 
SCORING: 

QSO  points  as  follows:  own  country  = 
5  points;  other  country  in  same  con- 
tinent =  10  points;  other  continent  = 
15  points*  In  USA,  Canada,  and 
Australia,  each  call  district  will  be 
considered  as  a  separate  country.  The 
same  station  may  be  worked  once  on 
each  band  but  only  RTTY  QSOs 
count,  Final  score  is  total  QSO  points 
times  the  number  of  different  ARRL 
countries  and  W,  VE,  and  VK  call 
districts  on  each  band.  SWLs  use  the 
same  rules  for  scoring  based  on 
stations  and  messages  copied. 

AWARDS: 

Awards  will  be  issued  to  the  top 
stations  in  each  class,  country*  W,  VEP 
and  VK  call  district 

ENTRIES: 

Mailing  deadline  is  Sept  18,  1976- 
Logs  must  contain;  band,  date  and 
time  in  GMT,  cat  I  signs,  exchanges  sent 
and  received,  points,  and  multipliers. 
Use  a  separate  sheet  for  each  band  and 
enclose  a  summary  shoot  showing  the 
scoring,  classification,  your  call,  name 
and  address,  Comments  will  be  very 
much  appreciated.  Send  your  log  to: 
SARTG  Contest  and  Award  Manager, 
C.  J.  Jensen  0Z2CJ,  Meisnersgade  5, 
8900  Randers,  Denmark. 

NEW  JERSEY  QSO  PARTY 
Contest  Periods: 

2000  GMT  Saturday, 
August  21  to 

0700  GMT  Sunday, 
August  22 

1300  GMT  Sunday, 
August  22  to 

0200  GMT  Monday, 
August  23 
The  17th  annual  NJ  QSO  Party  is 
again  sponsored  by  the  Englewood 
ARA.  Phone  and  CW  are  considered 
the  same  contest.  Each  station  may  be 
contacted  once  on  each  band,  and 
phone  and  CW  are  considered  separate 
bands.  Duplicate  QSOs  may  not  be 
made  using  bicentennial  calls!  NJ 
stations  may  work  other  NJ  stations. 
General  call  is:  "CO  New  Jersey"  on 
phone  or  "CO  NJ"  on  CW.  NJ  stations 
are  requested  to  identify  themselves 
by  signing  "DE  NJ"  on  CW  or  "New 
Jersey  calling"  on  phone.  Stations 
planning  active  participation  in  NJ  are 
requested  to  advise  the  EARA  by 
August  7th,  so  that  full  coverage  from 
all  counties  may  be  planned  Portable 
and  mobile  operation  is  encouraged. 
FREQUENCIES: 

1810,  3535f  3905,  7035,  7135,  7235. 
14035,  14280.  21100,  21355,  28600, 
50  50.5,  14*146.  Suggest  phone 
activity  on  even  hours;  15  mtrs  on 
odd  hours  (1500  to  2100  GMT),  160 
meters  at  0500  GMT. 
EXCHANGE: 

QSO  number,  RS(T|,  and  QTH  - 
ARRL  section  or  country,  NJ  stations 
witt  send  county  for  their  QTH. 


it 


Results  of  8th  Giant  RTTY  Flash  Contest 
The  top  10  scorers  of  the  51  entries 


Call 

I1BYS 

K4GMH 

W3EKT 

DL0TD 

WA2JVB 

G3VXO 

I6NO 

WA0YDJ/4 

SM0QS 

K7BV 


13,379.542 
8,528.384 
8,933.145 
5,1 28.51 2 
3,879.288 
3,663.900 
2,698,135 
2,502,162 
2,086,080 
1,986,944 


The  1975  RTTY  Championship  was  won  by  I1BYS  with  120  points,  white 
W3EKT  finished  second, 


SCORING; 

Non-NJ  stations  multiply  total  num- 
ber of  QSOs  times  number  of  NJ 
counties  worked  (21  max.),  NJ 
stations:  W  and  VE  QSOs  count  1 
point;  DX  stations  count  3  points. 
Multiply  total  number  of  QSO  points 
times  number  of  ARRL  sec  lions 
(including  NNJ  and  SNJ  —  75  max.K 
KP4,  KH6,  KL7,  KZ5,  etc.,  count  as 
both  3  point  DX  contacts  and  as 
section  mult i pliers, 
AWARDS: 

Certificates  will  be  awarded  to  the 
first  place  station  in  each  NJ  county, 
ARRL  section,  and  country.  In  addi- 
tion, second  piace  certificates  will  he 
awarded  when  4  or  more  logs  are 
received.  Novice  and  Technician 
certificates  will  also  be  awarded. 
ENTRIES: 

Logs  must  show  GMT  date  and  time, 
band,  and  mode,  and  be  received  not 
later  than  September  18,  1976,  The 
first  QSO  for  each  claimed  multiplier 
should  be  indicated  and  numbered, 
and  a  checklist  of  contacts  and  multi- 
pliers should  be  included.  Mutti- 
operator  stations  should  be  noted  and 
calls  of  participating  operators  listed. 
Logs  and  comments  should  be  sent  to; 
Englewood  Amateur  Radio  Assoc, 
Inc.,  303  Tenafly  Road,  Englewood 
NJ  07631.  A  =10  size  SASE  should  be 
included  for  results, 

ARIZONA  QSO  PARTY 
Starts:  1700  GMT  Saturday, 
August  28 
Ends;  1 700  GMT  Sunday, 
August  29 
The   full   24  hour  contest  period 
may    be    worked,    All    stations    are 
eUgtble  to  enter.  Out-of-state  stations 
work  AZ  stations;  AZ  stations  work 
all  stations.  Stations  may  be  worked 
on  both  phone  and  CW  once  per  band 
on  80  to  10  meters.  All  stations  are 
encouraged   to  use  bicentennial  call- 
signs. 

EXCHANGE- 

RSm  and  QTH;  AZ  county  for  AZ 
stations;  state  or  country  for  nan  AZ 
stations. 
SCORING: 
All  stations   score    1    point  per  SSB 


QSO,  2  points  per  CW  QSO,  and  4 
points  per  Novice  QSO,  There  are  2 
scoring  categories  for  AZ  stations: 
single  and  multi  op+  AZ  stations  oper- 
ating outside  their  home  county 
receive  a  bonus  of  50  SSB  QSO 
points,  AZ  stations  multiply  QSO 
points  (plus  any  bonus)  by  the  num- 
ber of  states/VE  provinces/DX 
countries  worked.  Non-AZ  stations 
multiply  total  QSO  points  by  the  total 
number  of  AZ  counties  worked  on 
each  band  (14  max.). 
FREQUENCIES: 

Phone  -  3935,  7235,  14285.  21360, 
28575;    CW   -   3560,    7060.    14060, 
21060,  280GQ;  Novice  -  3725,  7125, 
21125,  28125, 
AWARDS: 

Certificates  will  be  awarded  to  the  top 
3  AZ  stations  and  to  the  top  station  in 
each  state/VE  province/0 X  country. 
A  minimum  of  5  OSOs  is  required  to 
be  eligible  for  an  award.  Include  a 
description  of  all  equipment  used  and 
the  usual  signed  contest  declaration. 
Include  a  legal  size  SASE  for  a  copy 
of  the  results  and  any  award.  All  logs 
must  be  postmarked  on  or  before 
Sept.  30,  1976,  Send  all  entries  to: 
Motorola  Amateur  Radio  Club,  8201 
E*  McDowell  Rd.(  Scottsdale  AZ 
85252. 

ALL  ASIAN  DX  CONTEST 

CW 
Starts:  1000  GMT  August  28 
Ends:  1600  GMT  August  30 
All  amateur  bands  under  30  MHz 
may  be  used  with  power,  mode  and 
frequencies  as  permitted  by  station 
license.    No    crossband    contacts   are 
allowed.     Entry     classifications    are- 
single     operator-single     band     (each 
band),  single  operator  rnu  I  riband,  and 
multi-operator  multi  band.  Single  oper- 
ator entries  cannot  have  more  than 
one  signal  on  the  air  at  a  time,  while 
multi  operator   stations   cannot   have 
more  than  one  signal  on  each  band  at 
a  time.  General  call  is  "CO  AA"  for 
no n  Asians     and     XQ     TEST"     for 
Asians,    Norn  Asian    stations    contact 
only  Asian  stations. 
EXCHANGE: 
For  OM  stations:    RSIT)  and  2  digits 


indicating    operator's    age.    For    YL 
stations:  RSIT)  and  00. 
SCORING      FOR     NONAS/AN 
STA  TIONS: 

Count  1  point  per  Asian  contact, 
Multiplier  is  number  of  different 
Asian  prefixes  worked  on  each  band. 
Contacts  with  KA  stations  are  not 
eligible,  since  they  are  considered  mili- 
tary stations  and  not  amateur  stations 
Final  score  is  sum  of  QSO  points 
times  the  sum  of  the  multipliers  on 
each  hand, 
AWARDS: 

Various  awards  will  be  awarded  the 
highest  scorers  in  each  category  in 
each  country  and  US  call  areaT 
depending  on  the  number  of  entries. 
ENTRIES: 

Submit  a  copy  of  your  togs  and  a 
summary  sheet  no  later  than  Novem 
ber  30,  1976,  to:  JARL.  P.0-  Box 
37 7 r  Tokyo  Central,  Japan.  Logs  must 
show  date  and  time  in  GMT,  station 
worked,  report  sent  and  received, 
multipliers  and  points,  Use  a  separate 
Ion  for  each  band  and  include  your 
callsign.  Summary  sheet  should  show 
name  oF  contest,  entry  classification, 
callsign,  operator  class,  country, 
address  and  name,  site  of  station  if 
mobile  or  portable,  station  details, 
comments,  and  signed  declaration. 
Also,  include  a  table  showing  number 
of  QSOs,  points  and  multipliers  per 
band.  At  the  bottom  of  the  table 
show  totals  along  with  final  score. 
Violation  of  the  contest  rules,  false 
statement  in  report,  or  taking  credit 
for  excessive  duplicate  contacts  may 
be  cause  for  disqualification.  Results 
will  be  announced  about  April,  1977. 
Include  one  IRC  and  an  SASE  with 
your  logs  to  receive  a  copy  of  the 
results. 

COUNTRIES  LIST  OF  ASIA:  A4, 
A51,  A6,  A7,  A9,  AP,  BV,  BY,  CR9, 
EP,  HL/HM,  HS,  HZ/7Zr  JA/JE/JF/ 
JG/JH/JJ/JJ/JR,  JD1  (Ogasawara  b,)P 
IT,  JY,  OD5,  S21,  TAf  UA/UK/UV/ 
UW90,  UD67UK6C,D,K.  UFfrV 
UK6F,0,Q,Vr  UG6/UK6G,  UH&7 
UK8H,  UI8/UK8A  GJ.UOJ-Z, 
UJ8/UK8J,R,  UL7/UK7.  UM8/ 
UK8MX  VS6,  VS91V1/8G6,  VU,  VU 
(Andaman  and  Nicobar  Is.),  VU 
(Laccadive  ls.|,  XU,  XV,  XW8,  XZ, 
YA,  Yl,  YK,  ZC4/5B4,  IS  (Spratly 
Is.),  4S7.  4W,  4X/4Z,  70  (S.  Temen), 
70  (Kamaran  Is.),  8Z4,  9K2,  9M2  (W. 
Malaysia),  9N1,  9V1  (Singapore), 
(Abu  Ail). 

TU-BORO  FAST  SCAN 
ATV  CONTEST 
On  October  3.  1976,  the  Tu  Boro 
Radio  Club  will  sponsor  a  fast  scan 
ATV  contest  on  439.25  MH*  Any 
station  working  three  or  more  Tu- 
Boro  members  will  receive  a  certifi- 
cate suitable  for  framing.  Stations 
currently  active  on  ATV  who  are 
Tu  Boro  members  are  WB2TCC, 
W2LXC,  WA2WAK,  WB2KEK, 
W2JNU,  and  WA2NXB.  All  correspon- 
dence should  go  to:  Tu-Boro  Radio 
Club,  14914  14th  Avenue,  White- 
stone  NY  11357.  The  time  of  the 
contest  is  from  9:00  am  to  1 1  ;0G  pm. 

Continued  en  page  21 
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solid 
state 


rf  power 
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talk  farther... 
sound  better, 
cost  less! 


FBEQ. 

MODEL 

PWRINP 

H0M  PWR 

NOM  CUR. 

SIZE 

PBrcE 

(MHZ) 

NUMBER 

(watts) 

OUTPUT  (watts) 

(amps.)t 

144-1 48 

PA2-12B 

1-4 

12 

2 

A' 

44.95 

H 

PA2-70B 

1-4 

70 

10 

c- 

149,95 

m 

PA2-70BLO 

1-4 

70 

10 

c 

159,95 

m 

PA2-140BO 

1-4 

140 

20 

D* 

219.95 

i» 

PA1 0-408 

5-15 

40 

5 

B' 

79  95 

*» 

PA10-40BLO 

5-15 

40 

5 

B' 

8950 

*( 

PA1D-70B 

5-15 

70 

S 

C* 

129.95 

ft 

PA10-7QBLO 

5-15 

70 

8 

c- 

139  95 

n 

PA10-80BLQ 

$-15 

80 

10 

c- 

149.95 

n 

PA10-140B 

5-15 

140 

18 

0* 

1B9.95 

H 

PA1D-140BLO 

5-15 

140 

18 

D* 

199  95 

ft 

PA1Q-160BLO 

5-15 

160 

22 

D* 

209.95 

ft 

PA3Q-140B 

1 5-45 

140 

15 

D* 

169.95 

H 

PA3O-14O0LO 

15-45 

140 

15 

D- 

179.95 

21M26 

PA2-7QBC 

M 

70 

10 

C* 

16995 

«i 

PAIO-60BC 

5-15 

60 

8 

C* 

149.95 

m 

PA30-120BC 

15-45 

120 

15 

D" 

189.95 

400-470 

PA2-40C 

1-4 

40 

7 

c- 

149,95 

tt 

PA10-35C 

5-15 

35 

6 

B* 

119.95 

t* 

PA10-35CLO 

5-15 

35 

8 

B* 

139.95 

*t 

PA10-70C 

5-15 

70 

13 

D' 

225.95 

w 

PA10-70CLO 

5-15 

70 

18 

D' 

245  95 

SIZES;  fnctwt- A. 2-25x5x2.  *l.  6.5x£x2       -C.  6.5x7.5x2.   *D* 6,5*10x2. 

MM:    57x127x50.8     165x127x50,6    165x190x50.8    165x254   x50.8 
OLINEAR  AMPLIFIER     tAt  13.8VDC. 


KLM, 


electronics,  inc. 


Choose  an  amplifier  from  this  big  line  that  exactly 
meets  the  requirements  of  your  particular  transceiver. 
Boost  power  a  mere  4  or  5  times ...  or  20  times ...  or  more! 
Select  a  Class  C  amplifier  for  FM  'CW  or  one  of  the 
versatile  "finears '  that  operate  on  SSB  plus  FM  and  CW, 

These  fine  amplifiers  are  Ail- American,  lock,  stock  and 
barrel  The  all-important  RF  power  transistors  are 
highest  quality,  "brand"  types  for  utmost  reliability 
and  years  of  service.  They  are  emitter  balanced  and 
protected  against  high  VSWR,  short  and  open  circuits.  For 
your  added  assurance,  every  amplifier  carries  a  90  day 
warranty  on  all  parts  and  labor. 

KLM  engineering  advances  include  microstrip  circuitry 
for  no-tuning,  broad  band  operation.  1 44-l48MHz  (plus 
MARS)  for  VHF  amplifiers,  400-470MHZ  for  UHF  models. 
Circuitry  is  rugged ,  stable,  ideal  for  tough  mobile  use. 
Drive  requirements  {column  3  on  the  accompanying  chart) 
are  easily  met  by  most  transceivers. 

Simple  to  install.  Just  co-ax  connect  between  antenna  and 
transceiver  and  to  13.BVDC  power  source.  No  internal 
connections  or  alterations.  The  internal  RF  sensing  or 
remote  amplifier  keying  circuitry  provides  the  automatic 
or  manual  T/R  function.  Put  the  amplifier  on  automatic 
standby  or  out  of  the  circuit  with  the  panel  switch. 

At  your  dealer.  Write  for  descriptive  brochure. 


17025  Laurel  Road,  Morgan  Hill,  CA  95037  (408)  779-7363 
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from  page  4 

The  fact  is  that  it  will  permit  you  to 
get  on  the  air  ,  .  .  with  law  power .  .  . 
in  a  crowded  band  , .  .  using  code  only 
.  .  .  usual  I  v  with  poor  equipment 
which  even  an  expert  would  quickly 
throw  aside,  No  wonder  such  a  small 
percentage  of  Novices  stick  it  out. 

Like  it  or  not,  darned  few  people 
get  Into  amateur  radio  with  the  idea 
of  making  CW  contacts.  They  want  to 
talk  on  phone  and  they  deeply  resent 
CW  as  an  abomination  jammed  down 
their  throats.  I  suspect  we  would  have 
ten  times  as  many  CW  ops  . .  .  and 
happy  ones  .  .  ,  if  CW  were  optional, 
not  required  by  law. 

So  what  do  I  suggest?  Well,  when  us 
doddering  oldsters  got  into  hemming, 
we  started  right  out  with  13-per  and 
our  first  ticket  permitted  phone  oper- 
ation. We  made  it  all  okay  and  the 
percentage  of  Increase  of  hams  was 
better  than  it  is  today  with  the  Novice 
starter  system.  I  propose  that  a  few 
dubs  stop  trying  to  con  people  into 
that  Novice  business  and  get  them 
immediately  into  a  General  Class 
license.  It'll  take  a  little  bit  longer,  but 
I  think  we'll  have  a  lot  more  hams  as  a 
result. 

How  much  longer  will  it  take?  I'd 
sure  appreciate  it  if  a  few  clubs  would 
run  some  tests  with  their  classes.  I 
suspect  that  it  won't  take  a  lot  longer 
to  learn  the  code  at  13  words  per 
minute  than  5,  That  seems 
impossible?  Well,  please  remember 
that  most  people  have  been  learning 
the  code  the  worst  possible  way  for 
many  years .  . .  starting  off  slowly  and 
then  relearning  it  again  and  again  one 
speed  after  another  .  . ,  each  time 
having  to  train  their  brain  to  recognize 
the  different  sound  patterns.  The  73 
code  cassettes  start  right  out  with 
each  character  at  13  words  per 
minute,  right  from  the  first  introduc 
tory  tape.  From  there  it  is  not  much 
more  difficult  to  go  immediately  to 
the  13  per  tape  than  it  is  to  the  6 
words  per  minute  tape  . . .  each  has  all 
characters  sent  at  13  wpm. 

Several  feflows  came  up  to  me  at 
Dayton  and  said  that  they  had  trted 
going  directly  to  13  per  and  had 
found  little  problem  with  in  They  said 
that  they  had  found  it  startling  at  first 
to  only  recognize  a  few  characters, 
but  that  the  rest  of  them  quickly 
clicked  into  place,  and  before  they 
knew  it  they  were  copying  at  13  per, 
The  73  tape  is  so  merciless  that  they 
could  copy  straight  text  at  15  per 
with  solid  copy  ...  and  the  FCC  13 
wpm  test  sounded  slow  to  them. 

How  about  it  fellows  >  *  .  let's  try 
some  General  classes  for  beginners  and 
we  what  happens  ...  if  it  works  we 
might   just  dump  that  Novice  ticket 
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EDITORIAL  BY  WAYNE  GREEN 

entirely.  I  think  well  get  a  lot  more 
enthusiastic  hams  out  of  ru 

BETTER  OPERATING 

An  article  was  submitted  recently 
which  made  fun  of  the  ham  operator 
who  makes  long  and  repetitive  trans 
missions.  Talk  about  shooting  fish  in  a 
rain  barrel  I 

Since  I  don't  think  that  making  fun 
of  the  mentally  retarded  is  fair  game,  I 
returned  the  article  ...  but  not  with- 
out wishing  that  someone  would  come 
up  with  some  good  ideas  on  how  to 
improve  the  quality  of  the  average 
ham  contact.  As  a  major  offender  in 
this  matter,  I  think  I  can  speak  with 
authority. 

When  I'm  trying  to  drive  and  talk 
over  the  radio  at  the  same  time,  both 
suffer  ...  a  lot.  I  don't  think  I'm 
unusual  in  this,  judging  from  what  I 
hear  coming  through  over  the 
repeaters,  My  friends  credit  me  with 
being  a  wit  .  .  my  detractors  give  me 
at  least  half  that  much  credit  ...  so 
when  my  wits  (what  there  are  of 
them)  are  further  spirt  by  the 
demands  of  trying  to  control  my  car 
careening  down  the  road,  watch  for 
fuzzf  keep  one  ear  on  the  C8  for 
Smokey  reports,  and  not  totally 
ignore  my  passenger,  I  end  up  with  a 
hemj  demi -semi -wit  on  the  repeater.  I 
am  not  alone. 

Let's  do  what  we  can,  in  spite  ol 
the  odds  outlined  above,  to  encourage 
better  operating.  In  particular,  there 
are  four  things  that  we  can  try  and 
watch  for  in  our  own  ttansmissions: 
excessive  repetition,  trite  phrases,  ham 
iancjuage,  and  an  obvious  lack  of 
anything  whatsoever  to  say. 

Excessive  repetition  encompasses 
such  boring  things  as  repeating  any 
thing  twice  when  you  know  your 
signal  is  solid  copy.  You  know  how 
you  hate  it  when  someone  keeps 
Eel  ling  you  he  is  going  to  sign  off. 
Take  a  big  clue  from  the  CBers  on  this 
one  .  . .  when  they  say  they  are  gone, 
they  are  really  gone.  Some  ham  con- 
tacts go  through  a  dozen  or  more  final 
transmissions. 

There  are  a  few  ops  who  are  unable 
to  call  a  spade  a  spade  .  . .  they  have 
to  call  it  a  digging  implement.  They 
don't  go  to  the  doctor,  but  to  the 
sawbones.  They  modulate  the 
mattress,  see  you  down  the  log  i what 
log?),  and  in  general  speak  a  very 
weird  language,  little  of  which  is 
clever  or  original,  Many  of  us  get  into 
the  habit  of  using  ham  terms  a  lot 
more  than  is  necessary,  forgetting  that 
there  may  be  a  bunch  of  non  hams 
listening  to  us  who  perhaps  don't 
know  our  codes.  It  ts  not  much  more 
difficult  to  say  we  are  going  to  change 
channels  than  to  say  we  are  going  to 
QSY,  Or  that  we  are  going  to  shut 


down  instead  of  GRT  .  . .  etc.  You  get 
the  picture. 

A  little  listening  to  the  CS  channels 
may  convince  you  of  the  sterling 
qualities  of  the  English  language.  You 
have  to  learn  a  whole  new  vocabulary 
to  taik  CB  .  .  .  kind  of  tike  learning 
Swahili  (and  not  much  more  diffi- 
cult). The  CB  Swahili  is  just  an  exag- 
geration of  the  bad  habits  we've 
gotten  into  on  amateur  radio. 

Just  a  thought. 

CLUB  PROGRAM 

One  of  the  most  important  factors 
in  holding  a  ham  club  together  Is  an 
interesting  program.  Experienced  club 
officers  know  that  one  of  the  surest 
ways  to  kill  off  a  club  is  to  permit 
business  meetings  to  take  up  too 
much  of  the  meeting  time  .  .  .  mem- 
bers get  all  wrapped  up  In  the  hassle 
over  whether  to  paint  the  clubhouse 
or  not,  but  somehow  they  forget  to 
come  to  meetings  after  that,  Club 
members  want  to  be  entertained,  and 
if  you  don't  provide  the  entertain- 
ment, television  will. 

A  talk  by  a  manufacturer  on  his 
ham  product  is  one  of  the  best 
drawing  cards  for  club  programs,  Un- 
fortunately, these  chaps  are  spread 
out  all  over  the  country,  and  there  are 
seldom  more  than  one  or  two  avail- 
able in  any  one  area,  so  clubs  quickly 
run  out  of  ham-oriented  speakers. 

In  order  to  make  talks  by  ham 
manufacturers  available  to  clubs  and 
thus  perk  up  the  club  programs,  I  am 
going  to  get  them  to  put  their  talks  on 
tape  and  I  will  send  you  a  cassette 
tape  of  their  talks.  Once  I  get  this 
thing  going,  I  hope  to  have  one  or  two 
half  hour  tapes  available  every  month 
, .  .  and  at  no  cost  to  you.  The 
manufacturer  is  trying  to  sell  you  his 
products,  so  we'll  let  him  foot  the  bill. 

It  is  terribly  difficult  to  get  much 
information  about  new  products.  The 
ads  don't  tell  very  much  , , ,  and 
neither  do  most  of  the  product 
reviews.  The  one  person  who  really 
knows  the  product  is  the  manufac 
turer,  and  he  is  obviously  the  one  we 
want  to  hear  talk  about  his  product,  I 
will  caution  him  that  self -serving 
puffery  will  be  transparent,  and  that  if 
he  really  wants  to  get  our  confidence 
he'd  better  level  with  us.  Since  we  can 
logically  expect  more  than  a  little  bias 
I  suspect  that  a  clever  manufacturer 
will  bend  over  backwards  to  make 
sure  his  talk  has  credibility. 

If  your  dub  would  like  to  get  these 
tapes,  alt  you  have  to  do  is  get  your 
secretary  to  send  a  card  or  letter 
letting  me  know  how  often  you  meet 
[like  monthly),  approximately  how 
many  attend  meetings  (in  case  there 
are  flyers  to  go  with  the  talks),  the 
name  of  the  club,  and  the  address  to 
which  to  send  the  cassettes  and  flyers 
(if  any),  You  might  let  me  know  if 
you  would  prefer  one  half  hour  talk 
or  two.  Send  that  to  73  Club  Pro- 
grams,  Peterborough  NH  03458, 

A  CB  AD  JIM  73?  WHAT  NEXT? 

There  are  a  lot  of  good  reasons  why 
every  one  of  us  should  be  active  on 


CB  these  days,  and  darned  few  good 
reasons  for  avoiding  C8.  Yes,  I  know 
all  about  the  bad  language,  the  terrible 
things  that  have  happened  on  CB  .  „ . 
but  I  also  know  that  much  of  that  is 
past  history.  Another  thing  I  know  is 
thai  our  own  hands  are  not  dean  .  . 
we've  had  a  bunch  of  the  foulest 
language  you  can  imagine  jamming 
some  of  our  service  nets  and  locking 
up  some  of  our  repeaters.  No,  we 
can't  come  on  as  Mister  Clean.  You 
should  see  the  mail  I've  gotten  re- 
garding the  Eddy  Pafmer  situation 
down  in  Tennessee! 

We  amateurs  can  do  a  lot  of  public 
service  via  our  two  meter  repeaters 
and  service  nets,  but  by  hooking  into 
the  biggest  net  of  them  all  -  CB  -  we 
have  even  more  ears.  1,  for  one,  like  to 
know  where  Smokey  is  lurking,  but 
even  without  that  benefit  f  wouldn't 
be  without  CB  these  days.  Once  you 
get  off  the  truckers'  (19)  channel  vou 
can  get  into  interesting  and  intelligent 
(at  times)  conversations  with  people 
who  talk  English.  And  if  there  are  any 
road  problems  ahead,  you  will  know 
about  them  in  plenty  of  time  to  take 
evasive  maneuvers,  I  managed  to  find 
a  back  way  into  a  shopping  center  just 
before  Christmas  when  the  main  roads 
leading  into  it  were  backed  up  for 
miles,  I've  avoided  a  lot  of  traffic 
snarls  and  accident  scenes  by  keeping 
my  CB  set  on  channel  19.  I've 
reported  local  accidents  to  the  police 
via  CB  which  otherwise  I  would  have 
had  to  call  in  via  long  distance 
through  repeaters. 

But  perhaps  most  important  of  all, 
I  have  a  lot  of  fun  telling  CBers  about 
amateur  radio.  I  start  talking  with 
them  as  I  drive  along  and  soon  they 
want  me  to  stop  and  show  them  an 
HT  with  a  touchtone  pad  on  \x  or  my 
two  meter  FM  radio.  They  get  all 
dazed  at  the  ranges  we  consider 
normal  on  two  meters,  and  when  I 
tune  in  some  DX  for  them  on  20m 
they  are  almost  stupifled.  Few  of  the 
really  active  CBers  refuse  to  take  the 
bait,  They  want  to  know  about  ham- 
ming; most  of  them  have  heard  about 
it  and  they  really  want  to  know.  Tell 
them.  Get  them  into  your  club  classes. 
You  can't  hook  'em  if  you  aren't  on 
there. 

There  are  a  lot  of  good  CB  rigs  on 
the  market  and  there  are  some  real 
dogs.  We're  busy  testing  out  as  many 
as  we  can  get  here  at  73  so  we  can  let 
you  know  which  seem  to  be  okay. 
The  other  day,  when  I  was  visiting  the 
FCC  in  Washington,  they  had  just 
completed  some  tests  of  CB  rigs  in 
their  labs  and  they  were  astounded  at 
how  dirty  some  of  them  were  . . . 
putting  out  crud  over  a  wide  range  of 
frequencies,  f  think  you'll  see  some 
action  from  the  FCC  on  this  before 
long. 

The  CB  gang  almost  got  a  bunch  of 
extra  channels.  It  was  all  set  to  go 
through.  As  I  understand  it,  someone 
up  at  E.  F.  Johnson  had  his  thinking 
cap  on  and  wondered  what  would 
happen  if  two  mobile  rigs  were  on  at 
the  same  time  in  close  proximity  and 
455  kHz  apart  .  . ,  wouldn't  this  raise 
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hell  with  the  broadcast  if  channels  of 
AM  radios  and  CB  sets?  A  few  tests 
showed  that  this  was  indeed  true,  and 
the  okaying  of  the  band  expansion 
was  halted  at  the  last  minute, 
probably  staving  off  a  disaster  of 
enormous  proportions.  We  think  we 
have  intermod  problems  on  two 
meters! 

If  any  readers  have  good  factual 
data  on  which  CB  rigs  are  the  best, 

we're  interested write  an  article. 

We  don't  want  to  turn  even  a  part  of 
73  into  a  CB  magazine,  but  since  hams 
are  looked  upon  as  communications 
experts,  we  do  have  a  responsibility  to 
let  you  know  what  is  what.  I  don't 
want  you  to  be  in  the  position  I  was 
in  the  other  day  when  a  chap 
wandered  into  the  73  offices  and 
wanted  to  know  where  he  could  find 
out  what  CB  rig  was  good,  I  thought  it 
over  for  a  while  and  had  to  admit  that 
I  had  no  answer  for  him.  The  CB 
magazines  are  no  help.  Neither  are  any 
books  I've  seen.  Hmmm.  Let's  get  that 
info  out  where  it  can  do  some  good. 

NEW  MAGAZINE 
SIZE  BOOMERANGS 

Let's  take  a  short  trip  back  through 
memory  lane  , « ♦  just  a  year  ago  when 
QST  announced  the  new  size  maga- 
zine which  would  save  thousands  of 
dollars  in  publishing  costs,  My  answer 
was  baloney  —  a  larger  magazine  takes 
more  paper  and  that  means  more  cost. 
I  wrote  this  at  the  time  and  got  a  lot 
of  flack  from  brainwashed  ARRL 
members  who  believed  QST. 

So  here  we  are  a  year  later  and  the 
proof  is  there  for  anyone  who  can  see 
to  see.  QST  has  met  the  increased 
costs  in  two  ways.  One,  they've 
shrunk  considerably  in  the  number  of 
pages  . . .  ft  was  34%  thicker  last  year. 
Secondly,  they've  gone  from  about 
30%  ads  to  50%  advertising!  Last  year 
they  had  85%  more  pages  devoted  to 
other  than  advertising  ...  130  pages 
last  year  to  about  70  this  year! 

When  costs  go  up.  a  magazine  has 
to  either  raise  advertising  rates  or  else 
run  a  higher  percentage  of  advertising. 
QST  has  done  both.  The  costs  of 
publishing  73  have  gone  up  with  the 
increase  in  size,  just  as  I  said  they 
would  .  . .  from  about  $36,000  per 
month  last  year  to  $56,000  a  month 
this  year.  We've  increased  our  ad  rales 
and  kept  the  percentage  of  advertising 
unchanged  from  last  year. 

I  predicted  that  the  costs  of  pub- 
lishing the  ham  magazines  would  go 
up  and  that  it  would  be  The  readers 
who  would  pay  .  . .  through  higher 
prices  for  ham  gear  which  would 
result  from  the  higher  ad  rates.  Just 
you  watch  the  prices  of  ham  gear  this 
summer  and  fall  and  then  tell  me  that 
I  was  wrong.  I  hate  being  wrong, 

MAKE  A  BUNDLE 
How  would  you  like  to  make  $50 
to  £300  a  month  for  a  couple  days  of 
work?  With  the  increased  interest  in 
amateur  radio  and  73  Magazine 
resulting  from  the  CB  explosion,  there 
is  a  big  need  for  73  to  be  distributed 
on  the  newsstands.  If  you  would  tike 
to   become   a  73  regional  newsstand 


distributor  you  might  be  able  to  make 
a  nice  extra  bit  of  money. 

Distribution  in  the  newsstand  field 
is  set  up  with  regional  wholesalers, 
each  of  which  services  a  hundred  or  so 
newsstands.  These  chaps  handle  so 
many  magazines  that  most  of  them 
don't  want  to  be  bothered  with  a  new 
one  .  -  ,  particularly  one  of  such 
esoteric  interest  as  73.  They  prefer  to 
deal  exclusively  with  national  distribu 
tors  so  they  get  their  magazines  in 
large  bunches  and  have  just  one  set  of 
forms  to  fill  out  for  a  lame  number  of 
magazines. 

After  trying  two  different  national 
distributors  and  finding  ourseives 
fairly  well  convinced  that  this  was  a 
bad  way  to  do  business,  we  have 
cancelled  our  national  distribution 
sales  contracts  and  are  working  via 
local  wholesalers  exclusively. 

If  you  would  like  to  be  considered 
as  a  local  wholesaler,  please  drop  our 
Marketing  Manager  Sherry  Smythe  a 
note  and  tell  her  what  area  you  want 
to  cover,  how  many  newsstands  you 
would  service,  and  about  how  many 
copies  you  would  like  to  start  with, 
You  only  have  to  pay  for  sold  copies, 
so  you  can't  lose. 

How  do  the  economics  work?  You 
buy  copies  for  75c  each  and  sell  them 
to  the  newsstands  for  S1.Q0.  They  sell 
them  for  $7,50,  making  a  50%  profit. 
You  make  25tf  for  each  copy  sold. 
Thus  you  make  S25  for  each  hundred 
copies  sold  in  your  area.  You  have  to 
go  around  once  a  month  and  deliver 
the  new  issues,  pick  up  the  unsold 
issues,  and  collect  for  those  sold.  It's 
fun  and  it's  profitable.  And  who 
knows,  once  you  have  the  route  set  up 
and  your  contacts,  you  might  want  to 
try  handling  a  few  more  magazines  „ 
at  least  until  your  spare  time  is  used 
up*  The  deliveries  can  be  made 
evenings  and  Saturdays  ,  ,  «  records 
can  be  kept  evenings.  And  who 
couldn't  use  a  few  hundred  extra 
dollars  a  month? 

Write  Sherry  Smyther  73  Magazine, 
Peterborough  NH  03456. 

WRITE  AND  GET  RICH! 

For  years  I've  been  bumbling  along, 
vaguely  aware  of  a  problem,  but  not 
coming  up  with  a  solution.  Now  I 
think   I've  got  a  splendid  plan  which 

will  help  everyone  involved. 

The  other  day  I  was  talking  with  a 
manufacturer.  He  was  griping  because 
I  ran  a  picture  of  a  competing  product 
as  m  illustration  in  an  article,  What 
made  the  situation  really  bad  for  him 
was  that  we  were  running  his  ads  and 
not  those  of  the  competitor.  He  was 
aggrieved  .  ,  .  and  I  would  have  been 
too  were  I  in  his  shoes. 

My  suggest  ton  was  that  instead  of 
hassling  me  about  it.  he  should  make 
sure  that  I  had  plenty  of  photos  of  his 
products  on  hand,  I  reminded  htm 
that  I  had  visited  his  plant  and  asked 
that  he  send  pictures  for  just  this  use, 
but  had  not  yet  gotten  anything.  I 
further  pointed  out  that  since  his 
product  was  a  most  interesting  one,  he 
could  do  a  lot  worse  than  have  a 
writer  prepare  an  article  or  even  a 
series  of  articles  about  the  products  he 


was  making.  These  articles  should 
discuss  the  design  philosophy,  the 
uses,  the  benefits  to  the  user  ,  ,  ,  and 
in  general  tell  everything  possible 
about  the  product. 

The  manufacturer  liked  the  idea, 
but  said  he  had  no  one  on  his  staff 
who  could  write  these  articles  .  . .  and 
didn't  even  know  anyone  who  could 
do  the  job  . .  .  who  would  I  suggest?  I 
pulled  a  name  out  of  the  hat  and  he  is 
going  to  contact  the  writer.  Hopefully 
the  result  will  be  a  very  interesting 
series  of  articles  * . .  absolutely  pure 
gold  sales  literature  in  reprints  ,  ,  .  and 
a  writer  who  has  made  a  big  bundle 
writing  on  contract  for  the  f irm> 

Though  I  have  more  than  enough  to 
do  without  getting  into  the  manufac- 
turer-writer marriage  business,  I  will 
be  glad  to  help  writers  contact  firms 
who  need  material  prepared.  And  vice 
versa. 

There  is  no  question  that  such 
articles  are  wanted  . , ,  every  time  I  do 
get  one,  the  reader  response  is  most 
gratifying.  The  big  problem  is  getting 
the  articles  written, 

If  you  are  a  73  writer  you  might 
take  a  good  look  at  any  relatively  new 
piece  of  equipment  youVe  been  using 
and  get  in  touch  with  the  manufac 
turer  to  see  if  he  might  be  interested 
in  underwriting  an  article  on  the  unit 
for  submission  to  73.  I  don't 
guarantee  publication,  naturally,  but 
you  know  that  I  am  hot  for  such 
material  and  if  it  is  at  all  usable  you 
won't  be  able  to  keep  me  from 
grabbing  it. 

One  word  of  warning  to  both 
writers  and  manufacturers  ...  no  one 
truly  believes  that  any  equipment  is 
perfect,  so  be  sure  to  emphasize  the 
good  points  and  mention  the  draw- 
backs .  .  .  it  will  make  for  a  lot  more 
reader  credibility  and,  in  the  end, 
result  in  a  lot  more  sales. 

There  is  a  great  temptation  to  try 
and  shush  problems  t , ,  like  the  early 


Clegg  miseries  with  LEDs  burning  out. 
They  burnt  out  one  right  after  the 
other,  and  after  a  few  days  you 
couldn't  tell  what  frequency  was 
being  read  out.  Sure,  they  solved  the 
problem  , . .  but  they  missed  a  lot  of 
PR  and  attention  by  not  making  a  big 
deal  out  of  the  problem  and  the 
solution. 

I  think  that  a  good  writer  could 
make  a  lot  of  money  writing  for  the 
manufacturers.  A  big  firm  should  be 
abte  to  pay  S500  to  SI  000  for  a  good 
article,  and  a  writer  can  easily  turn 
out  a  dozen  of  those  a  year  in  his 
spare  time.  Even  at  today's  inflated 
costs  that  is  a  nice  bit  of  change. 

The  field  is  not  restricted  to  ham 
gear  either  ...  I  know  that  I'm  inter- 
ested  in  material  on  equipment  of 
interest  to  the  ham,  the  experimenter, 
the  computer  hobbyist,  and  even  the 
CBer.  We've  got  some  CB  plans  ahead 
and  want  to  get  ready  for  that, 
whether  it  be  a  series  of  books  or  a 
magazine. 

FCC'SBWPMt 

I've  mentioned  this  before,  but  a 
lot  of  amateurs  have  missed  it . ,  .  and 
a  letter  from  a  reader  in  Kentucky 
brought  it  to  mind  . .  .  when  you  go 
to  the  FCC  to  take  a  5  wprn  test 
you'd  better  be  able  to  copy  each 
character  at  13  wprn  with  the  spacing 
between  characters  at  5  wprn.  This  is 
the  way  you  are  taught  on  the  73 
code  tapes,  by  the  way,  so  if  you  find 
yourself  called  down  to  the  candy 
factory  for  a  retest,  get  hot  with  the 
^6  cassette. 

THAT  FEBRUARY  COVER 

Here's  a  picture  of  a  Star  Trek 
communicator  as  built  by  Ron  Dodge 
WB0IHR  of  St  Paul  MIM  and  on  demo 
by  Jane  SkeiL  Ron  and  Jane  were 
using  it  to  beam  down  to  the  Dayton 
Hamvention  (photo  by  W2NSD/8), 
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New  Products 


YAESU  FT- 221 

2N1  TRANSCEIVER 

Fred  Goldstein  WA  SWDS 

What's  more  fun  than  a  barreJ  of 
crystals,  more  powerful  than  a 
smoking  HT,  more  useful  than  a  box 
of  6146s,  and  has  a  handle?  If  you're 
interested  in  getting  on  two  meters  in 
style,  the  Yaesu  FT  221  will  fill  the 
bill  handily. 

The  FT-221  has  complete  band 
coverage,  VFO  or  crystal -control  fed, 
on  FMr  SSB,  CW  and  even  AM, 
Output  on  SSB  is  20  W  PEP;  on  FM 
and  CW  it's  1(M4  W.  It's  easy  to 
operate,  since  all  circuits  are  either 
internally  compensated  by  the  band 
switch  or  broad  banded.  FuM  output  is 
thus  achieved  across  the  whole  band, 
which  is  tuned  as  eight  500  kHz 
segments. 

Until  you  try  it,  you  might  think 
eight  band  segments  is  too  many.  But 
virtually  all  SSB  is  within  25  kHz  or 
so  of  144.110  and  145.025,  except 
for  the  OSCAR  segment.  Repeaters 
are  tuned  only  from  146.5  to  147.5, 
so  you  can  switch  from  146,79  to 
147-30  without  having  to  tune  the 
dial  more  than  10  kHz.  GQ0  kHz 
offset  is  automatically  provided  on 
those  two  segments,  A  reverse  switch 
inverts  the  operation,  for  California 
plan  split  splits  or  just  working 
inverted  on  a  repeater  pair.  That's  the 
best  tool  for  catching  Touch  tone 
Tommies  if  you  have  a  beam. 

Among  the  other  handy  features 
are  the  from  panel  mike  gain  control 
and  the  built-in  tone  burst 
Construction  is  modular,  using  com- 
puter cards  that  come  out  for  repair 
or  maintenance,  The  internal  adjust- 
ments are  right  on  top  of  the  cards, 
for  easy  access.  And  the  dial  drive  is  a 
smooth  dual-speed  unit* 


The  circuitry  shows  that  good  engi- 
neering went  into  the  rig*  The  receiver 
uses  an  FET  preamp  and  mixer, 
feeding  a  10,7  MHz  crystal  filter.  For 
SSB,  a  noise  blanking  gate  (very  effec- 
tive if  you  operate  SSB  mobile) 
precedes  a  sharp  lattice  filter  and  the 
i-f  strip.  The  FM  i-f  is  separate,  using  a 
second  conversion  to  455  kHz  and  a 
Murata  F  filter.  Selectivity  is  excel- 
lent. The  s-meter  is  fixed  to  the  SSB 
i  f,  so  a  carrier  reading  indicates  that 
you're  tuned  into  the  repeater.  The 
meter  can  also  be  switched  into  a 
center- tune  position.  On  transmit,  it 
indicates  relative  output. 

Local  injection  is  provided  via  a 
phase  locked  loop  that  mixes  the 
crystal  band  segment  oscillator  with 
the  VFO  or  channel  crystal  {8  MHz), 
The  VFO  is  not  multiplied,  so  there  is 
very  little  drift.  The  PLL  keeps  the 
spurs  and  images  down  better  than  a 
bandpass  mixer. 

The  result  of  ail  this  circuitry  is  top 
performance.  The  receiver  hears  only 
what  it's  supposed  to  hear,  and  hears 
ii  well,  The  transmitter  sounds  fine. 
Most  2  meter  radios  are  prone  to 
intermod,  so  I  took  the  FT-221  to  the 
top  of  Pack  Monadnock  —  a  heavy 
duty  rf  zone.  While  the  Stand  X  radio 
in  the  car  was  deluged  by  garbage  all 
over  the  band,  the  Yaesu  was  clean  as 
a  whistle.  I  had  a  nice  chat  on  SSB 
with  a  station  in  New  Jersey,  which 
gave  me  an  S3  report.  Not  bad  for 
twenty  Watts  and  a  five  element  hill- 
topper  beam.  Unfortunately,  there's 
not  much  SSB  activity  yet  up  here  in 
the  sticks,  so  it  helps  to  make  skeds. 
But  that  should  change  soon  as  more 
people  discover  that  SSB  is  at  feast  as 
good  on  VHF  as  it  is  on  the  "dc 
bands"  —  especially  with  radios  as 
good  as  the  FT  221. 


STRAIGHT  KEY  OR 

DUAL  LEVER  PADDLE? 

The  choice  is  yours  with  Ham 
Radio  Center's  Model  HK4.  Here's  a 
double  threat  with  both  weight 
enough  to  stay  put  and  velvet  smooth 
action.  All  plastic  parts  are  of  high 
impact  styrene,  and  the  red  plastic 
and  black  crackle  finish  really  catch 
the  eye.  The  color-coded  binding 
posts  make  the  unit  idiot  proof.  It's  a 
joy  to  operate,  with  provision  on  the 
paddle  for  wide  or  close  finger 
spacing.  At  $44.95,  delivered,  it's 
indeed  that  rarity  in  today's  market  — 
a  bargain.  Ham  Radio  Center,  Box 
28271,  St.  Louis,  MO  63f32. 

STANDARD  HORIZON  29 

(see  page  65) 

Waym  Green  W2NSD  7 

Normally  I  wouldn't  rush  into  73 
Magazine  with  a  big  wriie-up  on  a  new 
CB  rig  ...  but  these  are  not  normal 
times. 

It  should  come  as  no  great  surprise 
to  73  readers  that  I've  been  active  on 
CB  tor  a  couple  of  years  now  ,  , .  even 
to  the  extent  of  getting  a  license,  so 
you  know  I  must  be  quite  active] 
During  all  this  time  I've  been  using  a 
very  well-known  brand  of  CB  rig  ,  . t 
one  with  an  excellent  reputation. 

One  of  the  bigger  favors  done  to  me 
recently  was  the  theft  of  this  fine  rig. 


I  came  back  from  the  computer  con- 
vention in  Albuquerque  to  find  my 
car  at  the  Boston  airport  sitting  un- 
locked and  my  CB  rig  missing.  Thank 
heavens  I'd  removed  the  IC-230 
before  par  king  I  My  stereo  tape  deck 
was  still  there  ...  just  the  CB  gone. 
Zoundsl  That'll  teach  me  not  to  have 
an  alarm  on  my  car.  I  don't  need  it  up 
fn  New  Hampshire,  but  down  in 
Boston  Is  something  else. 

The  old  rig  was  a  beaut .  .  .  but  the 
noise  generated  by  my  car .  . .  Datsun 
2802  . . .  was  beyond  belief  and 
limited  my  reception  to  about  a  mile 
under  good  conditions.  1  found  that 
when  1  wanted  to  hear  much  further 
than  that,  1  had  to  speed  up  the  car, 
turn  off  the  engine,  cut  off  the 
squelch,  and  turn  up  the  volume 
control.  Then,  when  the  car  slowed 
down  enough  to  cause  a  traffic 
backup,  I  had  to  stop  trying  to  hear 
and  turn  back  the  volume,  turn  up  the 
squelch,  and  settle  for  local  signals 
again,  You  wouldn't  believe  what  a 
royal  pain  it  was  to  try  and  find  out 
about  traffic  conditions  under  those 
restrictions. 

Then  along  came  the  Standard 
Horizon  29  rig  ...  magicaUy  it  fit 
right  into  the  bracket  still  left  hanging 
under  the  dash.  Between  the  auto- 
matic noise  limiter  and  the  noise 
blanker,  my  threshing  machine  car 
noise  was  so  gentled  that  I  could  hear 
the  weak  ones  out  for  miles!  It 
brought  new  life  to  old  Snide ly  Whip- 
lash, I'll  tell  you. 

And  you  know  how  crumby  some 
of  the  CB  rigs  sound?  Well,  I've 
listened  on  the  other  end  to  my 
Horizon  29  and  it  sounds  as  clear  and 
crisp  as  you  could  ask  .  .  .  beautiful  It 
has  a  gain  control  built  right  into  the 
microphone. 

The  public  address  part  of  the  unit 
puts  out  10  Watts,  enough  to  be  heard 
by  motorists  in  front  of  you  if  you 
have  any  well -chosen  comments  to 
make  >. .  perhaps  to  warn  them  of  a 
dangling  exhaust  system,  burnt  out 
lights,  flat  tires  ,.,  or  perhaps  a 
heipful  comment  on  their  driving 
skills.  It  also  allows  you  to  monitor 
your  CB  when  you  are  out  of  the  car. 

The  Horizon  29  has  one  other 
feature  you  don't  usually  find  on  the 
smaller  CB  ngs  ...  a  clarifier  tuning 
control.  This  will  permit  you  to  tune 
in  any  sUghtty  off  channel  signals  and 
bring  them  in  clear fy.  It  won't  help 
off  color  channels.  This  only  moves 
the  received  frequency,  not  the  trans- 
mitter. 
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While  many  C8  units  still  use 
crystals  for  frequency  general  ion,  the 
Horizon  29  is  digitally  synthesized, 
using  a  phased  lock  loop  (now  don't 
you  wish  you'd  read  the  articles  on 
PLL?). 

About  the  only  serious  problem 
with  CB  these  days  is  the  tendency  to 
get  hung  up  on  it  and  the  fun  of 
talking  briefly  with  passing  motorists. 
The  other  night  I  was  perking  along 
the  Connecticut  Turnpike,  keeping 
one  ear  on  CB  for  traffic  warnings  and 
having  a  very  pleasant  contact  over  a 
local  2m  repeater  when  someone  came 
on  the  channel  and  was  extremely 
abusive  ,  ,  .  fortunately  he  didn't 
identify  himselF.  I  retreated  to  CB  and 
struck  up  a  conversation  with  some- 
one somewhere  ahead  of  me  who  was 
into  car  rallies.  I  didn't  get  back  on 
2m  for  an  hour  ,  .  .  and  well  out  of 
range  of  WA1A8R. 

CB  isn't  hamming,  for  the  most 
part  . ,  ,  it's  different  , ;  .  and  I 
wouldn't  be  without  either  service.  \ 
do  manage  to  get  in  a  lot  of  PR  for 
hamming  with  CBers  . .  .  because  they 
are  interested.  Millions  of  people  are 
just  discovering  two-way  radio  and  the 
possibilities  for  fun  it  holds  ...  the 
more  we  can  encourage  them,  the 
better. 

One  more  thing.  While  the  Horizon 
29  allows  me  to  bear  a  lot  further 
than  before,  I  still  haute  a  lot  of 
garbage  generated  by  the  280Z.  I'd 
sore  appreciate  hearing  from  anyone 
who  has  been  able  to  clean  up  one  of 
these  mobile  noise  generators. 
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NEW  MACHINE  LANGUAGE 
MANUAL 

Scelbi  Computer  Consulting,  mc.j 
Mi  If  or  d  CT,  has  just  published  and 
released  a  detailed  new  manual, 
Machine  Language  Programming  for 
the  "8QQ8"  and  Simitar  Microcom- 
purer*. 

According  to  the  authors,  this  text 
is  an  easy-to-read,  170  page  basic 
manual  needed  to  develop  today's 
machine  language  programs.  The 
illustrated  manual  covers  such  areas  as 
a  detailed  presentation  of  "8003" 
codes,  flow  charts,  mapping,  a 
floating  point  package,  and  basic  pro- 
grams, including  loops,  counters  and 
masks. 

Further,  there  are  sections  on 
multiple- precis  ion  arithmetic,  d  e 
bugging,  organizing  tables,  editing  and 
assembling,  mathematical  operations, 
I/O,  real  time  programming,  maxi- 
mizing memories  plus  more.  It  has 
been  said  that  the  floating  point  arith 
metic  package  is  worth  the  price  of 
the  manual  alone. 

Copies  of  Machine  Language  Pro- 
gramming for  the  "8008"  and  Similar 
Microcomputers  are  available  by  send- 
ing $19.96  ppd  { foreign  orders,  add 
$6,00),  or  using  Master  Charge,  to 
Scelbi  Computer  Consulting,  Inc., 
1322  Rear  Boston  Post  Roadr  Miiford 
CT  06460. 


ALPHANUMERIC 
TRANSFER  SHEET 

There  is  no  longer  any  pen  and  ink 
work  needed  to  produce  sharp  com- 
ponent identifications.  Now  you  can 
just  rub  off  the  designations  you  need 
from  Trumbull's  alphanumeric 
transfer  sheet. 

There  is  no  need  to  hunt  from  sheet 
to  sheet  to  match  up  an  alpha  designa- 
tion with  a  numeric  designation,  Alt 
commonly  used  components  are 
printed  arranged  in  a/n  series  (Rt,  R2, 
R3  ...  R51,  CI,  C2,  C3  ..  .  C30, 
etc.). 

Multiple  series  of  each  of  the  above 
designations  are  available  in  each  set. 
Lesser  used  designations  such  as  CR, 
Jr  K,  L,  P,  S(  T,  TB(  TP  are  in  each  set 
but  must  be  used  with  the  multiple 
numeric  series  (which  are  also  in  the 
set), 

To  use,  just  place  your  drawing 
over  a  hard  surface  and  position  the 
designation.  Transfer  the  designation 
by  rubbing  the  sheet  with  a  round 
stylus,  such  as  the  cap  found  on  some 
ballpoint  pens.  After  transfer,  cover 
the  pattern  with  the  burnishing  sheet 
and  rub  again  to  smooth  the  pattern 
down  and  activate  the  adhesive. 

Two  sheets,  each  containing  a  com- 
plete set  of  designations,  are  available 
for  only  $7,25,  Order  AM1X  from 
Trumbull,  333  Baira  Drive,  El  Cerrito 
CA  94530 


ELECTRONIC  KEYER 

Palomar  Engineers  has  introduced  a 
new  IC  keyer  that  cakes  less  space  on 
your  operating  table  than  the  old 
semiautomatic  mechanical  key. 

The  new  keyer  sends  semi-auto- 
matic, full  automatic,  self-completing, 
dot  memory,  iambic,  and  as  a  straight 
key.  It  has  3  built-in  side  tone  oscilla- 
tor and  speaker,  volume  and  speed 
controls,  automatic  semi-automatic 
switch,  weight  adjustment  and  battery 
holder.  Any  desired  speed  from  5  to 
50  wpm  can  be  selected  while  you 
send.  The  keyer  is  easy  to  learn  and 
easy  to  use. 

The  IC  keyer  will  key  any  trans- 
mitter, whether  grid-block,  cathode- 
keyed  or  plate-keyed,  up  to  500  volts 
and  up  to  one  ampere  keyed  current. 
Keying  contacts  are  silver,  and  with- 
stand heavy  surge  currents  and  voltage 
spikes. 

The  but  ft  in  paddle  is  fully  adjust- 
able for  spacing  and  tension,  A  die 
cast  metal  case  provides  full  rf 
shielding. 

The  clirun  9  V  transistor  battery 
will  power  the  keyer  for  about  75 
hours  of  normal  operating,  making  the 
keyer  ideal  for  portable  operation.  At 
the  home  station,  a  lantern  battery 
will  last  for  about  two  years. 

The  keyer  sells  for  $87.50  postpaid 
in  the  U.S.  and  Canada.  California 
residents  should  add  sales  tax.  To 
order,  or  for  free  brochure,  write  to 
Patomar  Engineers,  P,0.  Bok  455, 
Escondido  CA  92025. 
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Looking  H/est 


Bill  Pasternak  WAStTF 
14?25  Titus  St.  .4 
Panorama  City  CA  97402 
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Looking  West''  is  heading  east 
once  again  for  our  yearly  visit  to  the 
homeland  and.  oh  yes,  to  the  Dayton 
Hamvention.  White  back  there,  we 
hope  to  have  a  chance  to  meet  with 
some  of  those  responsible  for  the  new 
New  York  area  Tri-State  Repeater 
Council"  and  thereby  bring  you  some 
information  as  to  how  they  got  doing 
and  what  their  plans  are  for  the 
future*  In  the  meantime,  the  following 
release  sent  to  us  by  Sieve  Mendelson 
WA2DHF  will  probably  be  of  interest 

to  yow* 

"On  December  6,  1975,  a  forma- 
tion meeting  was  held  at  Rye,  Mew 
York  with  ARRL  Hudson  Division 
Director  Stan  Zack  K2SJO  as  the 
host.  Owners/operators  from  over  1 00 
repeaters  were  present  and  agreed  on 
the  need  for  a  repeater  council  to 
coordinate  growth  and  negotirte 
disputes  in  the  metropolitan  Ntrw 
York,  Southern  Connecticut  and 
Northern  New  Jersey  area.  The  name 
chosen  was  the  Tri-State  Repeater 
Council,  An  interim  board  was  chosen 
with  Dave  IVtinott  WA2EXP  President, 
Derwin  Stevens  WA2DHA  Vice 
President,  Steve  Mendelson  WA2DHF 
Secretary,  and  Sid  Ueberman 
WA2FXB  Treasurer.  Directors  were 
then  chosen  by  caucus  method  with 
the  group  breaking  up  into  telephone 
area  code  divisions. 

"An  executive  meeting  followed  in 
the  middle  of  March  and  a  constitu- 
tion was  drawn  up  to  be  presented  to 
the  membership  at  the  March  20, 
1976  regular  membership  meeting.  At 
that  meeting,  the  board  and  officers 
were  made  permanent,  and  a  450  MHz 
band  plan  was  presented.  The  band 
plan  would  have  repeaters  operating 
on  100  kHz  channels  and  50  kHz 
channels  going  high  in/low  out,  while 
a  Ho  wing  repeaters  operating  on  the  25 
kHz  channels  to  90  either  high  or  low 
in.  As  most  of  the  repeaters  in  the 
area  are  low  in  now,  it  would  allow 
them  to  slide  down  to  a  25  kHz 
channel  and  cause  almost  no  incon- 
venience to  users  now  on  these 
systems.  This  will  also  allow  repeaters 
tn  the  area  to  agree  with  the  ARRL 
450  MHz  band  plan,  and  take  that 
plan  one  step  further  with  the  25  kHj 
option.  As  you  know,  it  is  impossible 
to  run  a  450  MHz  system  in  the  New 
York  City  area  without  a  vast  amount 
of  desense  due  to  the  commercial 
repeaters  coming  out  low,  and  the 
amount  of  white  noise  generated  by 
the  dense  rf  population  of  the  city. 

"The  Council  approved  the  plan  and 
constitution  and  went  on  to  set  up 
com  mi  l  tees  to  operate  within  the 
Council  and,  as  with  alt  organizations, 
set  up  a  minimal  dues  structure.  The 
Council  welcomes  all  area  owners/ 
operators,  and  has  already  served  as  a 


means  of  solving  the  problems  that  are 
generated  by  operating  in  a  high  rf 
environment.  The  Council  also  serves 
as  an  informal  setting  for  owners  to 
get  together  and  enhance  each  other  s 
technical  abilities. 

"Those  interested  in  applying  for 
membership  should  write  to:  TSARC, 
PO  Box  402,  Amityville,  New  York 
11701  for  information.  OrP  if  in  the 
tri-state  area,  contact  one  of  the 
officers  of  the  Council.  Our  structure 
also  makes  provision  for  membership 
of  those  waiting  for  their  repeater 
license.  To  those  who  would  want  to 
put  up  a  repeater  in  the  tri-state  area, 
they  are  requested  to  contact  Duke 
Harrison  K2QPF  who  has  agreed  to 
continue  his  fantastic  job  of  fre- 
quency coordination  for  the  Council." 

Speaking  for  myself,  and  as  one 
who  was  deeply  involved  in  that  area's 
"repeater  scene"  but  a  few  short  years 
ago,  I  truly  welcome  the  establish- 
ment of  this  new  organization.  If  only 
it  had  existed  in  my  time.  I  have 
known  both  Dave  and  Steve  for  a  long 
time  and  sincerely  feel  that  they  are 
the  type  of  technological Fy  competent 
people  to  provide  leadership  —  and  1 
wish  them  and  TSARC  all  the  best  in 
coming  years.  I  also  wish  to  thank 
them  for  choosing  "Looking  West"  to 
make  their  first  major  national 
announcement  about  the  formation  of 
TSARC,  I  consider  this  an  honor. 

Now,  back  home,  I  had  promised  to 
begin  covering  the  WR6ABB/WR6 
AFR  problem  and  had  set  the  guide 
lines  last  month  as  to  how  it  will  be 
handled  due  to  my  involvement  with 
one  of  the  two  organizations  as  a 
control  station  for  WR6AB8  and 
member  of  the  PARC  Executive 
Board.  (See  June  "LW"  for  a  more 
detailed  explanation.)  In  short  order  I 
received  a  request  for  a  bit  more  time 
from  one  of  the  parties  and  from  the 
SCR  A  since  negotiations  are  in 
progress  to  solve  this  dilemma.  Hence, 
without  all  the  "answers  in  hand/'  I 
do  not  feel  it  would  be  fair  to  cover 
this  topic  right  now,  so  you  might  say 
that  I  am  "copping  out'*  at  the 
moment  in  deference  to  all  parties 
involved.  Hang  tight  and  in  the  near 
future  you  will  have  the  story  in  the 
most  objective  and  credible  way  it  can 
be  presented. 

Have  you  heard  the  "Dick  Van 
Dyke  for  Amateur  Radio''  PSAs  on 
your  lavorite  radio  station  yet? 
Thanks  to  the  hard  work  of  Byron 
Paul  WA6RNG,  who  made  the 
arrangements,  and  the  fine  editing 
work  done  by  Lenore  and  Bob  Jensen, 
W6NAZ  and  W6VGQ  respectively, 
these  spots  tell  the  public  about  many 
of  the  interesting  aspects  of  amateur 
radio  and  the  simple  way  that  one  can 
become  part  of  the  amateur  radio 
community*  If  you  either  work  at  or 
own  a  radio  station  and  can  air  these 
PSAs,  then  a  note  to  Mr.  Don  Waters, 
ARRL   Public   Relations  Director  at 


Newtngton,  should  bring  your  station 
a  copy.  In  the  meantime,  a  hearty 
thank  you  to  all  involved  in  the 
project,  especially  Mr.  Dick  Van  Dyke 
for  making  it  a  reality, 

A  massive  education  effort  of  any 
sort  is  only  possible  if  you  have  the 
people  to  train.  In  the  case  of  amateur 
radio,  one  of  the  best  places  to  find 
possible  candidates  is  within  the  ranks 
of  citizens  radio  operators.  To  tackle 
this  possibility,  an  excellent  new  film 
is  now  being  produced  by  Dave  Bell 
W6BVIN  of  "Ham's  Wide  World" 
fame,  The  new  film,  unlike  Dave's 
previous  efforts,  is  specifically 
designed  to  be  presented  10  audiences 
of  citizens  radio  operators  who  are 
interested  in  taking  that  "next  step" 
and  need  the  proper  incentive.  Hosted 
and  narrated  by  Roy  Neal  K6DUE  of 
NBC  News,  the  film  compares  both 
forms  of  radio  interest  as  well  as 
explaining  the  many  diverse  aspects  of 
amateur  radio  itself.  From  Novice 
operation  to  DX  to  repeaters  —  ail 
important  aspects  of  our  hobby  are 
covered,  and  thanks  to  Dave's  genius 
as  a  film  maker,  covered  in  a  way 
most  enjoyable  as  well  as  educational. 
As  to  when  this  film  will  be  ready,  I 
am  not  sure  at  this  time;  however, 
again  a  note  to  Don  Waters  in  Newtng- 
ton can  possibly  bring  more  info,  I 
had  a  chance  to  meet  Don  a  few 
weeks  ago  at  an  amateur  radio  PR 
seminar  here  in  LA,  and  I  am  most 
impressed  with  the  gentleman.  He  is  a 
true  professional  doing  his  best  to 
publicize  amateur  radio  for  us,  Really 
enjoyed  meeting  him.  Oops  -  the  title 
of  Dave's  film?  "Getting  Started  in 
Amateur  Radio/' 

While  on  this  topic  of  PR  and  the 
like  .  .  you  have  probably  noted  on 
the  "tube"  the  myriad  of  commercials 
to  sell  CB  equipment.  This  note  is 
directed  to  those  manufacturers  so 
involved  in  that  advertising.  Many  of 
you  are  involved  in  the  manufacture 
and  distribution  of  amateur  equip- 
ment as  well  as  CB  gear.  With  CB 
expansion,  temporarily  at  (east,  at  a 
standstill,  and  the  "big  city"  log  jam 
what  it  is,  and  with  many  of  today's 
CBers  looking  for  "something  better," 
it  might  be  prudent  to  consider  adver 
rising  your  amateur  line  in  the  same 
way  and  perhaps  become  directly 
involved  in  the  training  of  amateur 
radio  operators,  II  the  Commission 
refuses  any  further  CB  expansion, 
then  in  many  areas  the  CB  market  will 
be  saturated  within  a  few  years.  When 
that  happens,  new  markets  will  be 
necessary  and  it  is  a  smart  business- 
man that  looks  to  the  future.  A  very 
lucrative  market  can  easily  be 
developed  if  you  have  the  interest.  At 
least  it's  worth  a  thought, 

Finally  this  month,  we  wind  up 
coverage  of  the  Guatemalan  disaster 
relief  effort  by  amateurs  here  in  the 
southland  and  nationwide.  I  suspect 
that  Bella  Russ  TG9HS  expressed  the 
feelings  of  her  people  best  in  the 
following  message  sent  via  amateur 
radio  to  the  people  of  the  USA:  "This 
is  TG9HS  and  my  message  goes  to  the 
people  of  the  United  States  of 
America.  It  has  been  one  week  since 


the  world  stopped;  have  you  heard 
about  it?  Every  second,  every  minute 
that  goes  by  we  wonder  if  we  will 
make  it  to  the  next  hour.  What 
happened? 

"One  of  the  worst  earthquakes  in 
world  history  hit  our  nation.  So  far 
we  have  counted  20,000  people  dead, 
50,000  people  wounded  and 
1,000,000  poor  people  homeless. 
When  and  if  we  ever  finish  counting, 
God  knows  how  many  will  be  dead.  It 
all  depends* 

"We  are  praying  to  God  to  please 
stop  shaking  our  area.  We  have  a 
tremor  on  the  average  of  one  every 
five  minutes.  Still  we  are  not  giving 
up.  We  are  not  defeated.  Our  people 
are  working  hard  to  help  each  other. 
We  know  it  will  not  be  easy,  but  we 
will  rebuild  our  country  if  it  takes  the 
last  breath  of  all  Guatemalans. 

"America,  you  have  felt  our  despair 
but  you  also  sense  our  spirit.  Today 
the  people  of  the  United  States  are 
showing  the  true  colors  of  the  name 
compassion.  Your  help,  food,. 
medicines,  doctors,  nurses  and 
hospitals  are  arriving  in  Guatemala 
and  you  can  ask  your  newsmen  who 
have  seen  It.  It  is  being  used  as  fast  as 
it  arrives  and  is  being  used  where  it  is 
most  needed.  And  on  behalf  of  my 
people  and  government,  our  sincere 
gratitude  to  all  of  you  and  especially 
to  your  wonderful  amateur  radio 
operators  who  have  been  in  constant 
communication  in  our  emergency  " 

It  has  now  been  several  months 
since  that  message  was  sent  from  the 
people  of  Guatemala  to  the  people  of 
the  United  States,  Still  the  rebuilding 
goes  on,  and  one  has  only  to  listen  to 
low  band  QSOs  between  TG  stations 
and  others  to  realize  that  amateur 
radio  is  still  involved  in  this  effort. 
Though  the  media  gave  us  little  in  the 
way  of  public  recognition,  still  we,  the 
amateurs  of  the  United  States,  were 
there  when  all  else  failed,  and  there  to 
begin  the  massive  aid  effort.  No,  the 
White  House  never  issued  any  official 
proclamation  commending  our  effort, 
and  no  one  has  done  a  "TV  Special" 
about  amateur  radio's  role  in  helping 
the  people  of  Guatemala.  I  guess  we 
are  just  not  big  or  important  enough 
for  anything  like  that. 

One  thing  I  do  know,  however.  If 
any  disaster  ever  befalls  any  nation, 
and  if  at  any  time  the  need  arises  to 
provide  communication  where  all 
other  methods  fail,  amateurs  like  you 
and  me  will  be  there,  and  we  will  do  it 
again  and  aijain.  When  all  is  said  and 
done,  that's  what  amateur  radio  and 
its  people  are  truly  alt  about.  Walk 
tall,  guys  and  gals;  being  a  "ham"  is 
something  to  be  proud  of  I 

My  special  thanks  to  Doug 
McDowell  K4SWJ/5  and  Shelly 
Cheisey  WB6KED  of  the  Palisades 
Amateur  Radio  Club  mti  Bill  Oren 
stein  KH61AF/B  of  CARS  for  making 
the  tape  available  from  which  Bella's 
message  was  transcribed. 

Continued  on  page  22 
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They  don\  make  km 

like  they  used  to..! ' 

(lucky for  you,  if  your  next 
HF  transceiver  is  a  TRITON  I 

The  new  ultra-modern  fully  solid-state  TRITON  makes  operating  easier 
and  a  lot  more  fun,  without  the  limitations  of  vacuum  tubes. 

For  one  thing,  you  can  change  bands  with  the  flick  of  a  switch  and  no  danger 
of  off -resonance  damage.  And  no  deterioration  of  performance  with  age. 

But  that's  not  all,  A  superlative  8-pole  i-f  filter  and  less  than  2% 
audio  distortion,  transmitting  and  receivings  makes  it  the  smoothest 
and  cleanest  signal  on  the  air. 

The  TRITON  IV  specifications  are  impeccable.  For  selectivity,  stability  and 
receiver  sensitivity.  And  it  has  features  such  as  full  CW  break-in,  pre- 
selectable  ALC,  off-set  tuning,  separate  AC  power  supply,  12  VDC  operation, 
perfectly  shaped  CW  wave  form,  built-in  SWR  bridge  and  on  and  on. 

For  new  standards  of  SSB  and  CW  communication,  write  for  full  details 
or  talk  it  over  with  your  TEN-TEC  dealer.  We'd  like  to  tell  you  why  "They 
Don't  Make  'Em  Like  They  Used  To"  makes  Hani  Radio  even  more  fun. 


PRICE    $699.00 


SEVIERVILLE,  TENNESSEE  37M2 

EXPORT:  S71S  LINCOLN  AVE. 

CHICAGO,  ILLINOIS,  60646 
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INTRODUCING 

THE  CR-276 
DIGITAL  AMATEUR  TRANSCEIVER 


ELECTRONICS 


4"  x  8"  x  10.5 


•i 


$895.00 

AMATEUR  NET 


Solid. 


CR  ELECTRONICS  IS  PROUD  TO  INTRODUCE 
THE  WORLD'S  MOST  ADVANCED  COM- 
MUNICATIONS TRANSCEIVER  AVAILABLE 
FOR  AMATEUR  USE 


THE  CR-276  TRANSCEIVER  utilizes  the  same  state-of-the-art  technology  we  build  into  our 
military  and  commercial  communications  systems,  but  with  a  package  and  price  for  the 
amateur  market. 

OUR  EXCLUSIVE  DIGITAL  LOCK  CIRCUIT  enables  the  operator  to  extend  the  100  Hz 
resolution  of  the  6-digit  LED  display  to  an  incredible  rock-Solid  10  Hz  and  then  use  this  resolution 
to  control  the  tunable  oscillator. 

THE  RECEIVER  SECTION  of  the  CR-276  incorporates  three  6-pole  crystal  filters  to  provide 
unparalleled  selectivity  and  ultimate  rejection  throughout  the  entire  6-band  frequency  range  and 
in  all  modes. 

THE  TRANSMITTER  SECTION  employs  the  latest  solid-state  broadband  design,  a  feature  that 

eliminates  the  need  for  transmitter  loading  and  tuning  controls. 


Sol 
Sol 
Sol 
Sol 


d  STATE 
d  STABILITY 
d  COVERAGE 
d  SERVICE 


—  200  Watts  PEP  input 

—  Counter  accuracy.  ±  .002%  at  0°  to  50°  C 

—  10, 15,  20,  40,  80  and  160  meters  and  WWV 

—  Before  and  after  the  sale 


Never  heard  of  us? 

Write  us  and  we'll  tell  you  how  the  CR  name  has  become  known 
world-wide  .  .  .  from  the  jungles  ot  Malaysia,  to  the  plains  of 
Nigeria  to  the  peaks  ol  Nepal, 


For  complete  details  write: 

CR  ELECTRONICS 

1155  TRITON  DRIVE,  FOSTER  CITY,  CA,   94404 

(415)574-3571    /   TELEX  349334 


Autobiography 


Ancient  Aviator 


W.  Sanger  Green 
1379  E.  15  Street 
Brooklyn    NY    11230 


It  was  a  bright,  sunny  morning  in 
May,  1929-  I  arrived  at  Central  Air- 
port (Camden,  N.J.)  at  eight  o'clock, 
checked  progress  of  the  const  ruction 
of  the  two  new  hangars,  and  went  to 
my  temporary  office  in  the  old  hangar 
tea o  to,  I  was  looking  over  the 
morning  mail  when  Bob  Hewitt,  man- 
ager of  the  Ludington  Philadelphia 
Flying  Service,  phoned  and  asked  if  I 
could  take  a  charter  trip  to  Cincinnati 
that  morning.  \  asked  what  the  nature 
of  the  trip  was,  and  he  said  they 
wanted  to  transport  a  man's  body,  his 
widow  and  two  brothers,  He  proposed 
to  use  their  Fairchild  71 1  so  I  said  I'd 
check  the  weather  and  call  him  back. 
The  Weather  Bureau's  forecast  for  the 
route  was  good,  so  I  called  Bob  and 
told  him  to  send  the  71  over  to 
Central  from  Philadelphia  and  I'd  take 
the  trip,  He  said  he  would  have  the 
party  there  by  9:30  arwf  that  the 
Philadelphia  undertaker  would  make 
arrangements  to  have  us  met  at 
Lunken  Airport,  Cincinnati,  at  about 
four  that  afternoon. 

The  party  arrived  at  Centra!  on 
schedule,  but  when  I  got  a  look  at  the 
basket  the  body  was  in  I  knew  we 
weren't  going  to  get  it  in  the  plane 
door,  So  I  had  them  drive  the  hearse 
over  to  the  far  side  of  the  field  where 
there  were  no  onlookers  and  I  taxied 
the  plane  over.  We  had  to  take  the 
body  out  of  the  basket,  tie  it  in  a  seat, 
cover  it.  load  the  passengers  and  take 
off  from  there. 

The  flight  was  uneventful,  weather 
C.A.V.U..  and.  after  a  brief  refueling 
stop  at  Bettis  Field,  McKeesport,  Pa., 
we  arrived  at  Lunken  Airport  at  3:50 
that  afternoon. 


from  page  12 

MT.  RUSHMORE 
BICENTENNIAL  STATION 

The  Black  Hills  A.R.C,  will  be 
operating  a  bicentennial  special  events 
station  (NSODAK)  at  Mt.  Rushmore 
National  Memorial,  in  the  Black  Hills 
of  South  Dakota,  on  July  3rd,  4th. 
and  5th,  We  hope  to  operate  SSB  and 
CW  on  General;  and  Advanced 
portions  of  80  through  10m  and  2m 
FM.  Special  QSL  cards  will  be  avail- 
able.    Please    QSL    with    SASE    to 


Unloading  at  Cincinnati  was  not 
quite  as  discreet  as  our  loading  at 
Camden.  I  turned  the  ship  so  that  the 
unloading  door  was  away  from  specta- 
tors and  the  field  personnel  managed 
to  keep  photographers  from  taking 
pictures  of  the  proceedings.  Neverthe- 
less, one  of  the  Cincinnati  papers 
carried  a  story  about  the  "Flying 
Hearse" 

That  evening  I  had  a  sort  of  1922 
Cadet  Class  reunion  with  John  Paul 
Riddle,  "Jiggs"  Huffman,  and 
"Dubissary"  Harris.  They  were  then 
pilots  on  the  Embrv  Riddle  Airline 
that  operated  a  contract  airmail  route 
between  Cincinnati  and  Chicago  In 
the  morning  I  had  a  good  tail  wind,  so 
I  was  back  at  Central  in  time  for 
lunch. 

The  Jacobs  Engine  Co.  was  located 
at  Central  Airport,  and  from  time  to 
time  I  did  some  test  flying  for  them. 
One  test  111  always  remember  was 
when  they  had  mounted  a  smalt 
engine  of  their  own  design  in  an 
Aeronca  Scout  single  seater.  Tom 
Carrol  was  their  test  pilot,  but  he 
weighed  over  200  lbs.  and  couldn't  get 
the  ship  off  the  ground.  At  that  time  I 
weighed  around  140r  so  Al  Jacobs 
asked  me  to  try  it.  Early  the  next 
morning,  when  the  air  was  its  heaviest, 
I  tried  to  take  the  ship  off  -  but  it 
would  only  get  a  few  feet  off  the 
ground.  So  I  taxied  it  back  to  the 
factory  and  shed  all  but  my  shorts. 
This  time  we  got  off  and  up  to  a 
ceiling  of  about  40  feet,  so  1  made  a 
very  wide  trip  around  the  field  and 
came  in  for  a  full  power  landing,  I 
guess  Al  figured  that  his  tittle  engine 


"TT" 


K0CXL  at  715  San  Marco,  Rapid 
City,  SO  57701.  Their  authorization  is 
good  through  September  6,  so  watch 
for  them  on  other  weekends  and 
holidays. 

SPECIAL  "VIKING" 
LANDING  COMMEMORATIVE 
The  Jet  Propulsion  Laboratory 
Amateur  Radio  Club  (JPL-ARC)  will 
be  conducting  one  of  its  active  partici- 
pation programs  for  this  year  by 
making  contacts  with  other  amateurs 
all  over  the  United  States  and  many 
foreign  countries  in  conjunction  with 


■±1! 


was  only  good    for   lawn  mowers.    I 
never  heard  anything  more  about  it. 

My  office  in  the  new  administration 
and  station  building  at  Central  Airport 
had  a  large  picture  window  facing  the 
field.  One  morning  I  was  working  at 
my  desk  when  I  happened  to  notice  a 
small  Cessna  coming  in  for  a  landing. 
Just  as  he  came  over  the  fence  at  the 
far  side  of  the  field  I  thought  I  saw  a 
large  object  drop  from  his  plane.  He 
Eanded  OK  and  taxied  in  to  the  line, 
killed  his  engine,  and  sauntered  over 
to  the  hangar  -  giving  no  indication 
that  anything  had  been  amiss.  I  was  so 
sure  I  had  seen  something  drop  that  I 
went  out  and  inspected  the  plane. 
Nothing  was  wrong  there,  so  I  picked 
up  the  pilot  and  drove  to  the  far  side 
of  the  field.  It  didn't  take  long  to  find 
a  young  man  lying  there  unconscious. 
He  seemed  to  be  breathing  all  right 
and  his  pulse  was  OK,  so  I  called  an 
ambulance  and  had  him  moved  to  a 
local  hospital,  After  a  complete  check, 
the  hospital  advised  that  he  had  no 
injuries  that  they  could  discover  and 
that  probably  his  "wind  was  knocked 
out"  when  he  hit  the  ground. 

How  could  an  accident  like  this 
happen?  Well,  the  pilot's  story  was 
that  he  had  landed  in  a  pasture  about 
four  miles  away  andp  after  visiting 
some  friends  nearby,  was  ready  to 
take  off  for  the  short  hop  back  to 
Central.  Since  the  field  was  quite 
short,  he  had  asked  a  couple  of  men 
to  hold  down  his  horizontal  stabilizer 
(one  on  each  side)  until  he  had 
"revved"  his  engine  up.  and  to  turn 
loose  when  he  waved  his  hand  out  of 
the    left    window.    It   seems  that   he 


the  bicentennial  project  of  landing  on 
Mars. 

The  JPL-ARC  will  be  active  "on  the 
air"  with  a  special  commemorative 
program  during  the  Mars  encounter  by 
the  Viking  I  and  Viking  II  spacecraft. 

Each  of  these  spacecraft  is  com- 
prised of  two  parts.  One  section  is 
used  to  orbit  Mars,  while  the  second 
section  is  designed  to  land  on  the 
surface  of  Mars.  Many  scientific  exper 
iments  will  then  be  made,  primarily  to 
determine  if  there  is  or  was  any 
biological  life  on  the  planet. 

The  JPL  ARC  will  be  using  the 
special  call  of  N6V  iH  ■  NASA,  6  - 
1976,  V  =  Viking},  operating  from 
Pasadena.  Calif.,  and  will  operate  on 
the     following     approximate     fre- 


opened  his  throttle  wide  and  waved 
out  of  the  window  OK.  The  man  on 
the  left  stabilizer  saw  it  and  jumped 
away,  but  the  man  on  the  right  didn't 
see  it  and  before  he  knew  it  the  plane 
vns  gathering  speed  and  the  air 
pressure  had  him  glued  to  the  stabil- 
izer. When  the  pilot  came  in  to  {and 
he  reduced  his  air  speed  enough  to 
take  most  of  the  pressure  off  the  man 
clinging  to  his  stabilizer  and  allow  him 
to  fall  to  the  ground.  Not  a  broken 
bone.  Not  a  bruise  or  abrasion.  A 
miracle. 

On  a  Saturday  tn  May,  1931,  I  had 
a  rather  unique  flying  experience. 
They  were  having  an  air  meet  at  the 
Philadelphia  airport  that  afternoon, 
and  one  of  the  attractions  was  a 
"Sportsman's  Pilot  Race/'  It  was  open 
to  anyone  with  an  airplane.  They  had 
sixteen  entries  and,  since  there  was 
such  a  difference  between  the  planes 
involved,  they  decided  to  give  each 
one  a  handicap.  To  do  this  they 
wanted  to  have  each  ship  timed  flying 
over  the  same  one  mile  course  at  full 
throttle  and  piloted  by  a  neutral 
qualified  pilot.  So  they  asked  me  if  I 
would  take  on  the  job. 

The  procedure  was  for  me  to  take 
each  ship  off  from  the  Philadelphia 
Airport,  make  a  wide  circle  at  low 
altitude,  fly  low  at  full  throttle  over 
the  timing  course,  come  back  around 
the  field,  and  land.  When  I  took  off 
wtih  one  ship,  the  next  to  be  tested 
was  to  have  its  engine  started  so  that 
I'd  lose  no  time  in  transferring  from 
one  ship  to  the  next. 

At  this  point  I  might  say  that  the 
Philadelphia  Airport  in  those  days  was 
little  more  than  a  Flying  field.  It  was 
small,  had  no  runways,  and  the 
approaches  left  a  lot  to  be  desired. 
Anyway,  we  got  the  tests  started 
jnompily  at  8:00  am,  and  from  then 
until  12:30  I  ftew  sixteen  different 
airplanes  over  the  course  to  qualify 
for  their  handicaps.  The  types  varied 
from  an  Aeronca  to  a  Taperwing 
Waco.  Each  had  its  own  character- 
istics, but  fortunately  they  all  behaved 
well  for  me  that  day.  tt  was  an 
experience.  The  race  went  off  on  time 
that  afternoon. 

Next  month,  more  happenings. 


quencies:  CW  -  3530,  7030,  T403Q, 
21030,  28030  kHz;  SSB  -  3810, 
3930,  7230,  14225,  14325,  21360, 
28630  kHz;  Novice  CW  -  3730,  7130, 
21130,28130  kHz, 

The  exact  time  and  dates  of  opera- 
tion have  not  at  present  been  deter 
mined  because  they  are  dependent 
ujion  the  Viking  spacecraft  schedules. 
Tin  Jo^est  approximation  is:  Viking  I 
arrival  at  Mars,  June  19,  NGV  on  the 
air  June  18  to  23  diking  I  landing  on 
Mars.  July  A,  U&V  on  the  air  July  3  to 
18.  Viking  II  arrival  at  Mars,  Aug.  7, 
N6V  on  the  air  Aug.  6  to  12;  Viking  II 
landing  on  Mars,  Sept.  4T  NGV  on  the 
air  Aug,  31  to  Sept.  15.  Viking  status 
reports  may  be  secured  by  calling 
12131354^4213. 
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Looking  H/est 


from  page  18 

SOUTHERN  CALIFORNIA 
AMATEURS  HONORED 
On  March  4,  1976,  the  Honorable 
Hersche]     Rosenthal,     Assemblyman 
from     California's     45th     Assembly 
District,  presented  the  following  reso 
lution  to   the    Amateur  Radio  Com 
munitvof  Southern  California; 


RESOLUTION 

Relative  To  Commending 

The  Radio  Amateurs  Of 

Southern  California 

WHEREAS,  The  Amateur  Radio  Oper- 
ator! of  California  h^ve  provided  important 
public  services  for  more  than  50  years  to  the 
people  of  the  stale,  and  are  deserving  of 
special  recognition  for  their  outstanding 
record  of  dedicated  community  service,  and 

WHEREAS,  The  Amateur  Radio  Oper- 
ators of  California  and  their  American  Radio 
Relay  League  provide  viiai  emergency  com- 
munication s  in  times  of  natural  disasters, 
such  as  ftre.  flood,  and  earthquake,  and,  in 
particular,  the  recent  Guatemalan  tragedy, 
and 

WHEREAS,  Inducing  a  constant  strength- 
ening of  international  friendship  through 
their  contacts  with  every  country  in  the 
Vrfaflrj,  the  Amateur  Radio  Operators, 
through  their  inventive  and  resourceful 
experimenting,    led  to  the  development  of 


broadcast  radio  and  its  ooniinued  improve- 
ment; and 

WHEREAS,  They  provide  exemplary 
services  In  providing  "phone  patches/'  link- 
ing overseas  servicemen  with  their  stateside 

families;  and 

WHEREAS,  The  sophisticated  Oscar 
satellites  circling  the  globe  make  interper- 
sonal contact  by  radio  waves  possible  in 
remote  areas,  providing  information  for  all 
occasions,  including  knowledge  of  space  to 


school  children,  and  emergency  assistance  to 
motorists,  police,  and  stranded  persons,  and 

WHEREAS.  The  study*  inJAfefc  and 
practice  of  the  amateur  radio  operators  has 
provided  the  state  and  country  with  a  huge 
reservoir  of  technical  ski  Hi  for  the  armed 
forces;  and  the  activity  provides  a  useful 
pastime  to  many  of  the  shut-ins  and  isolated 
individuals  ol  the  state;  now,  therefore,  be  it 

RESOLVED  0Y  ASSEMBLYMAN 
HERSCHEL  ROSENTHAL,  That  the  Ama- 
teur Radio  Operators  of  Southern  California 
be  commended:  for  their  outstanding  record 
of  dedicated  and  highly  effective  service  to 
their  community,  state,,  and  nation;  and  be  li 
further 

RESOLVED,  That  a  suitably  prepared 
copy  o<  this  resolution  be  transmitted  to  the 


Radio  Amateurs  Of  Southern  California 
Members  Resolution  No.  395 

Dated:  March  4,  197$ 

Signed:  Honorable  Hertchd 

Rosenthal  45th  Assembly 

District 

On  hand  to  accept  this  award  on 
behalf  of  the  entire  area  amateur  radio 
community  was  Jay  Holidav  VV6EJJ, 
ARRL  Southwestern  Division  Vice 
Director,  along  with  many  of  the 
amateurs  who  had  participated  in  this 
area's  mass  communication  aid  effort 
for  Guatemala  (Including  Doug 
McDowell  K4SWJ  of  the  Palisades 
Amateur  Radio  Club,  organizer  of  this 
aid  effort). 


ARRL  Southwestern  Division  Vice  Director  Jay  Holiday  W6EJJ,  left,  accepts  from  Assemblyman  Rosenthal  proclamation 
honoring  southern  California  amateurs.  Photo  by  Robert  R,  Jensen  W6VGQ. 


For  information  and  tickets  write:    EXPO,  EJo*  1014,  Arlington  Heights   IL   60006 
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YOUR 

NEW  H-P 

CALCULATOR 

MAY  COST  YOU 

NOTHING! 


ECONOMY  LINE 

Two  New  VHF  FM 
Transceivers  at  $189.50  Each 

(special  package  prices  for  club  groups) 


THE  ALL  NEW 


FM-76 


*.     ■**! 


tfE  NEED  USED 
HAM  EQUIPMENT! 

The  Hewlett-Packard  calculator  you've 
always  waited  may  cos!  you  little  or 
nothing1  As  the  South  wests  leading 
Ham  Radio  Dealer  we  have  a  continuous 
need  lor  good  used  amateur  radio 
equipment.  As  an  authorized  Hewlett- 
Packard  dealer  we  have  an  excellent 
supply  of  these  superb  scientific  and 
financial  calculators,  and  we're  offering 
you  a  legitimate  trading  opportunity. 


HEWLETT  M,  PACKARD 

HP21  $100--less  trade-in 

HP22  $165-less  trade-in 

HP25  S165--less  trade-in 

HP55  $335-Jess  trade-in 

-HP65  5795-less  trade-in 

("Includes  special  $195  software  bonus 
offer  with  HP65s  purchased  by  7/31  /7GJ 

For  an  est i male  on  the  value  of  your  used 
equipment  cat |  our  Ham  Dept  Mgr.,  Walt 
VanArsdale{K5SXOi 

CALL  TOLL  FREE 

800-527*4*42 

tin  Tsias  call.  .  .214-34^1560! 

Upon  receipt  and  check-out  of  your  trade 
we'll  confirm  our  allowance  to  you.  Your 
price  on  any  of  the  above  unils  can  be 
substantially  reduced  or  eliminated  with 
a  good  trade-in.  This  is  a  limited  of  for- 
do nt  delay -trade  up  to  Hewlett- Packard, 
the  finest  hand  held  'Calculator  you  can 
own! 


TECD 

Electronics 
Superstore 

1 7 1 7  S.  Jupiter  Rd. 

P.O.  BOX  1050 

GARLAND,  TEXAS  75040 


2lt 


WITH 
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WATTS 
FOR  220  MHz 
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AND  THE 


MARK- 3 


WITH 


I-'/ivV. 


f\\ 


i.m  * 


■* 


WATTS 
FOR  2  METERS 


<    t     i 


Both  of  these  units  PROVIDE  1 2  Channels  •  Individual 
trimmers  for  Receiver  and  Transmitter  crystal  Netting 
*  Big  Clear  Panel  Meter  *  Superb  Receiver  •  Crisp  Gear 
Audio  on  Receive  and  Transmit  •  Rugged,  Compact, 

Attractive. 

Crystals  in  stock  only  S8.00  per  pair  installed  and  netted. 

Call  toll  free 

today  for  descriptive  literature 

or  to  order  any  Clegg  products. 


208Centerville  Road,  Lancaster,  PA  17603 

Toll  free  sales  &  services  -  Phone  (800)  233-0250 

In  Pa,  call  (717)  299-7221  (collect) 


Alexander  MacLean  WA2SVT,  NNNQZVB 
1 8  Indian  Spring  Trail 
Denville  NJ  07834 


How 


Do  You  Use 


ICs? 


fundamentals 


Most  of  the  articles 
_  dealing  with  inte- 
grated circuits  (ICs)  either 
explain  the  theory  of  internal 
electronic  operation  or  show 
some  complex  use  for  the 
device  to  someone  who  is 
already  familiar  with  ICs. 

It  is  not  necessary  to  have 
an  understanding  of  how  they 
work  to  begin  using  and 
enjoy  working  with  ICs.  What 
is  needed  is  the  nuts  and  bolts 
practical  information  on  how 
to  get  started  usually  over- 
looked by  the  more  advanced 
technical  article. 

The    !C   can   be  basically 

thought  of  as  a  miniaturized 
printed  circuit  (PC)  board.  It 
is  a  complete  electronic 
circuit  within  its  package, 
built  to  perform  some 
specific  function. 


This  is  both  the  problem 
and  the  key  to  easily  working 
with  them.  Instead  of 
working  with  components 
and  building  a  circuit  with 
them,  you  are  working  with 
the  complete  circuit  as  a 
plug-in  unit  adapted  to  your 
purpose. 

The  cheapest  and  most 
obtainable  1C  surplus  avail- 
able is  the  digital  type,  This 
was  designed  for  computer 
use.  Amateurs  use  it  two 
basic  ways:  as  it  was  designed 
when  they  can  use  that 
particular  IC  function,  and  by 
externally  manipulating  il  to 
perform  some  unrelated  tunc* 
tion  that  it  was  never 
designed  for. 

Many  counters  use  digital 
ICs  to  count  the  same  way  a 
computer  would.  Other 
equipment    takes    ihe    com- 


puter circuit  and  makes  it 
work  as  an  amplifier,  product 
detector,  oscillator,  and  so 
forth  i 

This  article  will  try  to 
answer  some  of  the  more 
obvious  questions  about  how 
to  start  working  with  digital 
ICs  and  get  usable  result 5, 
The  first  question  is: 

How  Do  I  Tell  What  These 
Devices  Are? 

An  IC  is  named  for  the 
particular  computer  function 
it  performs  in  a  digital  com- 
puter. Most  of  the  time  the 
name  will  not  be  of  any  value 
to  the  amateur,  except  to 
identify  the  device  to  be 
used.  He  will  be  using  it  in  a 
different  way  for  a  different 
purpose  than  it  was  intended. 

It  also  has  a  code  number, 
as  tubes  and  transistors  do. 
There  are  a  limited  number  of 
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Fig.  J. 

specific  computer  functions, 
but  a  variety  of  ways  they 
may  be  packaged. 

An  IC  package  may  cqjv 
tain  only  one  actual  circuit, 
or  it  may  have  a  number  of 
ihem  inside.  This  is  for  com- 
puter building  convenience.  It 
may  seem  confusing  at  first 
that  so  many  code  numbers 
seem  to  be  the  same  circuit, 
but  they  may  be  different 
combinations  within  the 
package. 

An  I C  also  belongs  to  a 
"logic  family/*  This  heading 
is  usually  given  over  the  list 
of  code  numbers  in  the  ads. 
This  refers  to  the  electronic 
means  by  which  the  circuit 
does  its  work. 

The  circuit  function  can 
be  performed  a  number  of 
ways  electronically.  While 
this  is  important  for  com* 
puter  use,  it  is  less  so  for 
amateur     use.     When     you 


become  more  experienced, 
the  need  to  become  more 
selective  about  which  logic 
family  you  use  may  arise  — 
but  not  when  you  are  starting 
out. 

Where  Do  I  Get  More  Specific 
Information? 

Check  the  ads  and  send  for 
the  catalogs  of  surplus  IC 
dealers.  This  will  give  you  at 
least  one  number/name  cross 
reference  that  you  might 
need. 

When  you  order,  for  a 
slight  additional  charge  you 
can  get  the  data  sheets  for  the 
devices  you  order.  If  you  plan 
to  do  a  lot  of  work  with  ICs, 
there  are  several  data  books 
available  on  the  common  IC 
families  (for  about  three 
dollars  each). 

Careful  reading  of  IC 
articles  will  also  give  you 
quite  a  bit  of  information, 
One  article  may  not  give  it 
all,  but  comparing  several  will 
yield  something  you  can  use. 

With  So  Much  To  Choose 
From,  What  Do  I  Start  With? 

The  important  thing  is  to 
begin.  Keep  it  simple.  Some 
particular  devices  are  standing 
out  as  most  commonly  used. 

The  family  to  start  with  is 
the  TTL  (transistor  transistor 
logic)  family,  also  referred  to 
as  t2l  These  are  cheap, 
rugged  and  available* 

Within  this  family  there 
are  two  devices  which  are 
well  known  and  easy  to  work 
with.  They  are  the  7400 
quadruple  dual  input  NAND 
gate  and  the  7490  decade 
counter.  Forget  the  names 
and  look  for  the  numbers. 
You  may  just  see  '7400 
gate"  and  "7490  counter"  in 
the  ad. 

What  On  I  Do  With  Them? 

The  7400  is  the  heart  of 
many  IC  oscillator  circuits, 
and  is  often  adapted  to  per- 
form other  common  circuit 
functions.  This  is  one  area 
where  the  device  is  adapted 
to  perform  tasks  it  was  not 
designed  for. 

The  7490  likes  to  divide 
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by  two,  five  and  ten.  It  is  the 
heart  of  many  dividing  and 
counting  circuits.  This  is  a 
case  of  the  device  being  used 
as  it  was  designed. 

One  obvious  use  would  be 
to  combine  the  two  and  make 
a  multiple  output  frequency 
standard  such  as  100  kHz,  10 
kHz,  5  kHz  or  a  custom 
output  for  a  particular  use. 

By  learning  with  the 
simple  circuit  you  gel  the 
practical  basics  of  the  more 
complex  dividing  chains  used 
in  counters  or  other  exotic 
gear. 

These  arc  basic  circuits. 
The  7400  has  also  been 
adapted  to  perform  many  of 
the  functions  of  a  complete 
SSB  generator,  acting  as 
oscillator,  mixer,  buffer  and 
so  forth.  This  makes  it  a  good 
device  with  which  to  learn 
the  basics  of  external  circuit 
manipulation. 

What  Else  Will  I  Need  To  Get 
Started? 

Besides  a  few  ICs  to  play 
with,  you  will  also  need  a  few 
basic  items  to  start  off  with. 
These  should  be  thought  of  as 
capital  investments.  You  will 
use  them  over  and  over  again 
as  you  work. 

You  will  need  a  power 
supply.  For  digital  ICs  you 
need  5  V  dc,  preferably  regu^ 
laied.  This  is  no  problem  and 
will  be  dealt  with  later. 

You  will  need  one  of  the 
IC  breadboard  matrices.  For 
experimental  circuits,  there  is 
no  more  practical  way  of 
working  with  them.  Printed 
circuit  board  techniques  are 
clumsy  and  don't  lend  them- 
selves to  quick  changes. 
Individual  sockets  and  com- 
ponents are  much  too  fussy 
to  work  with  conveniently, 

You  will  also  need  a 
supply  of  small  parts  to  use 
with  the  ICs.  There  are  fewer 
used  with  an  IC  circuit  than 
with  tubes  or  transistors,  and 
with  careful  buying  they  are 
much  cheaper. 

What  Is  It  Going  To  Cost  To 
Get  Started? 

The  initial  investment  will 


be  in  the  neighborhood  of 
thirty- five  to  forty  dollars, 
most  of  which  is  for  non- 
expendable items  used  over 
and  over  again, 

I  his  compares  favorably 
with  what  you  would  spend 
on  a  comparable  breadboard 
setup  for  tubes  or  transistors 
if  you  started   from   scratch. 

After  the  initial  invest- 
ment, the  cost  per  circuit  will 
be  lower  than  with  Lubes. 
Careful  planning  of  purchases 
and  buying  ahead  at  quantity 
prices  can  bring  the  cost  way 
down. 

The  biggest  expense  will 
be  the  IC  breadboard  matrix. 
The  Proto  Board  100  at 
$19.95  {plus  postage)  or  the 
AP  Superstripal  $17.00  (plus 
postage)  is  probably  the  best 
investment. 

Plenty  of  ready -built 
supplies,  kits,  and  individual 
parts  to  build  supplies  are 
available  surplus  for  between 
five  and  ten  dollars. 

As  for  the  rest,  five  to  ten 
dollars  will  buy  a  good  supply 
of  7400s  and  7490s,  and  a 
fistful  of  the  small  parts  you 
will  need  to  build  a  lot  of  the 
basic  circuits. 

The  initial  high  cost  will 
also  be  offset  by  the  fact 
that,  with  the  use  of  the 
breadboard  matrix,  you  will 
be  able  to  use  the  small  parts 
over  and  over  again  without 
cutting  the  leads. 

After  the  initial  invest- 
ment, the  cost  per  additional 

experimental    circuit   will    be 
much  less  than  with  tubes. 

What  Kind  Of  Power  Supply 
Will  I  Need? 

Digital  ICs  want  5  volts  dc, 
preferably  regulated.  This  is 
not  hard  to  arrive  at.  It  is 
much  easier  than  with  lube 
supplies. 

While  a  complex  piece  of 
IC  equipment  might  draw 
several  Amps,  for  an  experi- 
mental supply  anything  from 
200  mA  to  an  Amp  will  be 
satisfactory.  Even  a  battery 
will  run  several  ICs. 

Linear    ICs   work    from  a 


wider  range  or  voltages, 
usually  in  the  9-18  volt  class, 
and  there  are  some  types  of 
ICs  (like  differential  ampli- 
fiers) which  take  two  voltages 
—  one  plus,  one  minus  —  in 
that  range.  This  sounds 
harder  to  do  than  it  ht  but 
start  with  the  digital  IC  and 
the  single  supply. 

What  About  Voltage  Regula- 
tion? 

Here  is  where  you  rejlly 
get  a  break  with  ICs.  A  well 
regulated  dc  tube  supply  is 
quite  an  undertaking.  With 
ICs,  it's  a  breeze. 

If  you  have  a  transistor- 
type  bench  supply  in  the  9-1 2 
volt  range,  just  add  an  IC 
regulator  such  as  the 
LM309H  ($.75  to  $1.50, 
depending  on  the  source)  and 


When  you  are  ordering 
parts,  include  a  few  regulators 
and  some  disc  capacitors. 
They  are  quite  cheap, 

Where   Does  The  Power  Go? 

Many  partial  schematics 
are  ambiguous  about  some  of 
the  IC  connections.  As  with 
tube  circuits  that  don't  show 
the  filament  circuit,  assuming 
that  you  know  where  it  goes, 
the  IC  circuits  use  a  form  of 
shorthand. 

Most  ICs  have  a  pin  con- 
nection for  the  source  voltage 
(Vcc)  and  a  ground  return  for 
the  other  leg  of  the  voltage. 
Many  times  this  is  just  not 
shown. 

With  a  multisection  IC, 
there  is  still  just  the  one  Vcc 
input  which  Iceds  all  the 
sections. 


Fig.  2. 


your     supply     problem 
solved. 
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These  come  in  a  variety  of 
packages  which  look  like 
familiar  transistor  types. 
They  have  three  leads:  one 
input,  one  output,  and  one 
ground*  Can't  get  much 
simpler  than  that.  They  will 
handle  about  one  Amp  each. 

What     About      Additional 
Filtering? 

It  is  best  to  regulate  the 
voltage  right  at  the  IC  unit, 
which  makes  the  IC  regu- 
lators ideaL  If  the  power 
supply  is  at  a  distance  from 
the  unit,  it  is  best  to  bypass 
the  input  with  A  uF  or  more. 

It  is  also  advisable  to 
bypass  each  IC  package  with 
.01  to  .1  uF,  to  prevent  inter- 
action between  ICs.  This  may 
not  be  needed  experimentally 
and  not  all  finished  circuits 
will  need  or  have  ii. 


How   Do    I    Read  The  Sche- 
matic? 

Reading  IC  schematics  is 
easy  once  you  know  how. 
Two  systems  are  used.  The 
first  is  to  use  the  actual  com- 
puter circuit  function  sche- 
matic symbol.  This  is  often 
used  when  a  multisection  IC 
is  broken  up  to  perform 
several  functions. 

The  important  thing  to 
remember  is  thai  the  com- 
puter symbol  is  only  used  for 
convenience  and  usually  has 
no  computer  meaning  in  the 
circuit. 

The  numbers  on  the  pins 
refer  to  the  pin  numbers  of 
the  complete  IC  package.  An 
example  is  shown  in  Fig.  1, 
which  is  one  section  of  the 
7400  with  the  pin  numbers 
shown*  The  other  three 
sections  would  be  drawn  the 
same  way,  with  the  con  u 
pin  numbers  for  e:uh. 


25 


Often  the  entire  IC  is 
shown  as  a  rectangle  with  the 
pin  numbers  on  it,  making  it 
look  like  a  large  rectangular 
lube  socket.  The  important 
thing  here  is  that,  unlike  tube 
sockets,  the  IC  pins  are 
counted  from  the  top  of  the 
case.  Pin  one  is  usually 
located  by  a  mark. 

Since  most  ICs  are  used 
with  printed  circuit  boards, 
most  of  the  other  parts  are 
top  mounted;  thus,  the  pins 
are  shown  from  the  top  of 
the  device. 

Fig.  2  shows  the  complete 
7400  IC  package  with  the 
four  sections  drawn  inside 
and  the  pins  numbered.  Also 
shown  are  the  Vcc  pin,  com- 
mon pin,  and  the  associated 
bypass  and  voltage  regulator, 
for  basic  recognition  of  the 
complete  unit. 

Can  I  Use  My  Junk  Box  Parts 
With  ICs? 

For  outboard  things  like 
power  supplies,  switches, 
chassis,  and  chassis  mounted 
parts,  you  probably  can.  For 
the  parts  directly  connected 
to  the  tC,  it  is  unlikely.  They 
will  be  too  big  to  fit  con- 
veniently and  the  leads  may 
be  too  thick  to  use  with  the 
IC  matrix  without  damage. 

Considering  the  low  cost 
of  miniature  surplus  IC  com- 
ponents and  the  convenience 
of  using  them,  this  is  no 
problem.  Use  what  you  can 
of  what  you  have.  The  little 
parts  are  cheap. 

Where  Do  I  Find  Circuits? 

Basic     individual     circuits 

are  now  common  in  most  of 
the  magazines.  The  larger 
articles  may  have  what  you 
need  as  part  of  another  device 
which  you  might  not  want  all 
of. 

Can  I  Adapt  Circuits  From 
Other  Pieces  Of  Equipment? 

Very  often  you  can.  Un- 
like lubes,  ICs  are  designed  to 
be  building  blocks.  The  ICs  in 
a  family  are  designed  to  inter- 
face with  each  other* 

Often    it    is    possible    to 


isolate  the  IC  and  its  external 
circuit  components  that  you 
want,  and  use  it  in  another 
project  without  serious  modi* 
fications. 

How      Are      IC     Circuits 

Coupled? 

The  two  most  common 
methods  of  coupling  are 
direct  coupling,  where  one 
output  pin  of  an  IC  goes 
directly  to  the  input  pin  of 


several  ways  of  dealing  with 
this. 

One  of  the  safest  general 
methods  is  to  return  all 
unused  input  leads  to  the  Vcc 
pin  through  a  1000  Ohm 
resistor.  It  is  not  necessary  to 
use  separate  resistors  for  each 
lead.  All  leads  from  the  IC 
can  be  returned  through  the 
same  resistor. 

Look  at  similar  IC  sche- 
matics.   Sometimes   the   lead 


IC  SHOPPING  LIST 

Power  Supply 

5    volt    regulated    or    9-12    volt 

transistor  type 

9     voli      transistor     radio     type 

battery 

Matrix 

Protoboard  100  (@  $19.50  +  post- 
age} 

AP  Superstrip  |  @  $17.00  *  post- 
age) 

Protoboard  6  (@  $15.95  +  post- 
age) 

IC  Types 

TTL  digital  7400  series 
7400  gate.  7490  counter 
Linear    LM309H,    K    or  equiv.  5 
volt  regulator 

Capacitors 

Supply  of  disc  type  25-50  V 
0.1  uF,  0.01  uF 

Resistors 

1/4  Watt  carbon.  Most  used  values 
for  ICs  listed:  1 50,  220,  330,  470 , 
560,  680,  tk,  1.8k,  2.2k  {Avail- 
able in  sets  quite  cheaply  with 
more  values  in  set} 

Hookup  Wire 

^==22  Or  smaller  solid 

(Add  other  items  needed  for 
specific  projects  desired,  in  order 
to  make  up  minimum  order  re- 
quirements, or  get  price  break  on 
quantity  ordered. J 


the  next  IC,  and  capacitor 
coupling.  This  makes  it  very 
simple  most  of  the  lime. 

What  About  Unused  Leads  Or 
Sections? 

There  is  no  hard  and  fast 
rule.  Many  ICs  have  such  high 
pain  that  a  floating  input  pin 
or  section  can  cause  insu- 
biiity    problems.    There    are 


will  be  left  floating  or  will  be 
grounded.  With  grounding, 
some  ICs  will  draw  too  much 
current,  A  milliammetcr  in 
the  Vcc  line  will  show  you 
what  the  current  is  doing. 

Transistors  Are  Easily 
Damaged;  What   About   ICs? 

ICs  are  quite  rugged.  Manv 
problems     are     simplified 


because  they  are  matched  to 
be  interconnected.  The  most 
critical  voltage  is  the  Vcc 
voltage.  There  is  a  very  small 
range  above  and  below  this  in 
which  ICs  will  work  properly 
without  damage.  Using  the 
small  IC  regulators  will  take 
care  of  this. 

The  next  thing  to  watch  is 
that  they  aren't  overdriven.  If 
you  are  using  ICs  with  each 
other,  this  is  unlikely,  but  if 
you  are  using  an  external 
drive  voltage  it  may  cause 
damage  —  the  same  as  over* 
driving  a  transistor. 

Don1!  let  that  scare  you.  It 
is  not  too  common.  They  are 
quite  rugged  compared  to 
transistors  and  they  are  very 
cheap.  At  204  or  less  for  a 
7400,  you  can  blow  out  quite 
a  few  learning  and  never  feel 
it. 

What  About  Using  Other  ICs? 

The  7400  and  the  7490 
were  chosen  here  because 
they  are  commonly  used  an  J 
information  is  readily  avail- 
able. There  are  plenty  of 
others  which  can  be  used. 

The  basic  oscillator  circuit 
uses  two  gate  sections.  There 
are  other  computer  gates 
which  will  also  work.  If  you 
happen  to  have  a  stray  IC 
gate  type  which  is  not  a 
7400,  try  it  in  the  same  type 
of  circuit.  It  may  work  and  il 
won't  hurt  to  try. 

Check  through  the  IC 
articles  and  keep  a  file  of  the 
types  of  ICs  used.  The  next 
most  commonly  used  will 
show  up  that  way. 

What  About  Linear  Devices? 

Once  you  have  gotten  past 
the  IC  hurdle  and  have 
worked  a  bit  with  the  digital 
type,  you  can  begin  to 
expand.  As  the  prices  come 
down,  it  becomes  attractive 
to  try  the  linear  devices. 

The  regulator  ICs  you  will 
be  using  are  linear  devices. 
The  others  which  you  might 
be  interested  in  are  the  types 
that  perform  some  radio  or 
other  desirable  amateur  func- 
tion without  the  need  for 
external    fudging.    They    are 
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internally  designed  to  per- 
form that  specific  task. 

One  of  the  simplest  and 
most  available,  directly  appli- 
cable to  many  uses,  would  be 
the  audio  type  IC  These 
range  from  dual  stereo 
preamps  to  complete  pre- 
annp /power  amp  ICs  that  are 
well  within  the  range  of  what 
is  used  in  communications 
work. 

Working  up  from  that, 
there  are  the  ICs  designed  for 
commercial  use  which  are 
complete    i-f  strips  or   com- 


plete subsections  of  commun- 
ications type  receivers.  Some 

are  specialized  for  FM  or  TV. 

As  these  find  their  way 
into  common  amateur  use, 
they  may  well  put  the  design 
of  simple  but  effective  equip- 
ment back  in  the  range  of 
something  which  can  be  done 
with  limited  means. 

Many  of  them  will  work 
with  the  IC  matrix  and  a 
standard  transistor- type 
supply.  {5  volts  is  rather  lean 
for  the  linear  devices.)  There 
are  some  that  will  not  fit  into 


the  standard  IC  matrix,  being 
designed  for  direct  PC  board 
use. 

The  thing  to  look  for  is 
the  standard  DIP  (Dual  Inline 
Package)  configuration.  Most 
of  the  ads  will  tell  you  if  it  is 
an  unusual  construction. 
Many  of  the  audio  power 
types  have  heat  sink  tabs. 
You  can  still  use  them,  but 
not  as  easily  as  using  the 
matrix. 

What  Am  I  Waiting  For? 
I  don't  know.  What  have 


you  got  to  lose?  Even  if  you 
blow  out  a  few  ICs  while 
learning,  they  can  be  replaced 
for  less  than  a  buck.  The 
initial  investment  is  one  of 
the  cheapest  available  in  ama- 
teur radio,  when  viewed  in 
terms  of  the  fun  you  will 
eventually  have. 

Set  aside  a  tittle  something 
each  week  and  soon  you'll 
have  enough  for  the  power 
supply,  breadboard  matrix, 
and  a  handful  of  ICs  and 
parts.  After  that  it  should  be 
downhill  all  the  way.  ■ 


the  Hamburg  lar 


KIDNAPPED:  Drake  TR  22  with 
crystals  for  34^94,  94^94,  16-76, 
04^64,  64-64,  88  receive.  Texas  D/L 
no.  4472525  on  chassis.  Jack  Van- 
Natta  WB5DYE,  Tulsa  OK,  Phone 
(918)627  3738. 

ABDUCTED:  Regency  HR2A  s/n 
04-10422.  Crystalled  for  94/94, 
34/94.  16/76,  52/52-  Has  bracket 
attached  and  cigarette  lighter  plug  on 
power  cord.  Stolen  from  Don  Billings 
WflGOH.  2838  N.  Prospect  St., 
Colorado  Springs  CO  80907,  phone 
303  636  1661. 


FILCHED:  Motorola  two  freq,,  con- 
trol head.  Motorola  T-power  mike, 
Moto,  speaker,  16  button  TT  pad  with 
light,  mounted  in  Bud  Box.  Stolen 
from  Jim  Best  WA0RZI,  1923  Alpine 
Drive,  Colorado  Springs  CO  80907, 
phone  303  471  1486, 

HIJACKED:  Regency  HR28r  s/n  un- 
known. Crystalled  for  34/94,  34/34, 
16/76,  19/79,  22/82,  28/88,  88/88, 
145.80/80,  58/58,  25/85.  Stolen  from 
Glenda  Butler  WB0OCH,  1509  E. 
12th  St.,  Pueblo  CO  81001 F  phone 
303-544-7777. 
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STOLEN:  Atlas  210X  xcvr  s/n 
TH3214  with  Lafayette  mobile  mike 
modified  with  3  conductor  %"  diam. 
plug.  Does  not  have  dc  power  cord  or 
ac  supply.  Also  Lafayette  HA- 146  2 
mtr  xcvr  s/n  1111  with  mike,  power 
cord  and  the  Following  xtals:  52-52, 
16-76,  76-76,  19-79,  22-82,  34-94, 
94  94f  and  147  69  09.  If  any  info  call 
collect  {213)  374  8528,  Les  Goddard 
WB6URL,  2121  Clark  Lane,  Redondo 
Beach  CA  90278. 

PLUNDERED:  EBC  144JrT.  s/n 
50108,  synthesized  rig.  Stolen  from 
Dick  Sucher  WAflZLY,  27  Learning 
Road,  Colorado  Springs  CO  80906, 
phone  303-471-1696. 

LOOTED;      Kenwood     TS520     s/n 

140579,  engraved  WA7WDC,  and  an 
loom  230  s/n  2405651  also  engraved 
WA7WDa  m  addition  about  S7,OO0 
worth  of  tools  and  test  equipment.  If 
anyone  has  any  information  to  the 
recovery  of  the  this  equipment  please 
notify  the  Phoenix  City  Police.  G.  M. 
Chinn  WA7WDC,  906  E.  Broadway, 
Phoenix  AZ  85040. 

ROBBED:  Genave  GTX  200,  s/n 
22-03,  ss  number  inside  031  28-9354. 
Crystalled  for  157.6303,  147.06. 
156,37-97,  34^94.  94-94  and  MARS 
frequency.  BNC  on  back  for  duplex 
operation.  Extra  relay  inside  for  sw. 
mike  and  motor  control  head;  early 
vintage  set.  Stolen  from  Gus 
McKinney  W80OFR.  807  Holmes 
Drive,  Colorado  Springs  CO  809G9, 
phone  303-473-1397. 

HIJACKED:  Regency  HR-2,  s/n 
04  02604  with  nicad  battery  pack 
attached,  s/n  7157;  with  microphone. 
Rig  had  modifications  for  Topeka 
preamp  and  extra  6  channel  crystal 
deck.  Stolen  from  my  car  parked  at 
Ramada  Inn,  1900  Fort  Myer  Drive, 
Arlington,  Virginia,  night  of  March 
31.  1976,  I  f  you  have  any  information 
on  this  equipment,  please  contact: 
A.  D.  Abercrombie  W2GJS,  1002 
Merry  mount  N+r  Turnersville  NJ 
08012,  (609)  227  1383. 

STOLEN:  FM-27B  2  meter,  stolen 
from  car,  Has  41  & 30  6102  engraved 
on  back  and  side.  Contact  Allen 
Esktnd  W4ZLW,  6104  Hickory  Valley 
Rd.,  Nashville  TM  37205, 


LIFTED:  Drake  TR22  s/n  640995 
was  stolen  from  my  car  located  in  the 
parking  Jot  at  2121  East  63rd  Street, 
Kansas  City  MO  between  8  am  and  1 1 
am  CST  on  Thursday,  April  8,  1976, 
The  radio  was  marked  on  the  chassis 
with  my  Social  Security  number  and 
amateur  radio  call.  Anyone  with  infor- 
mation concerning  this  radio  is  asked 
to  contact  the  Kansas  City  MO  Police 
Department  (816)  842-6525  or 
K0IDJ. 

TAKEN:  Drake  Model  Ml-2,  ^chan- 
nel all  xtaled,  serial  no.  H239.  Touch 
Tone  pad  at  tad  ted  to  top,  Calt 
K2YKE  attached  to  side  and  marked 
several  places  Inside.  Stolen  from  my 
car  in  Buffalo,  New  York  April  9th. 
Ken  Haas,  243  Crosby  Blvd.,  Buffalo, 
New  York  142  26,  Phone 
716-834-4083. 

RIPPED  OFF:  Heath  HW  202p  series 
00316  transceiver,  Modified:  BNC 
antenna  connector,  scanner  with 
LEDs  over  top  (extra)  barswitch. 
Three  switches  to  left  not  connected, 
Right  switch  turns  scanner  on/off. 
Wires  were  cut  at  back  panel.  Contact 
Dick  Ellis  W5YCK,  104  West  Avenue 
A,  Alpine  TX  79830,  phone 
915  837  3728. 

PILFERED:    Regency   HR2,   s/n   un 
known.   Crystalled  for  34/94,  17/67, 
25/85,  88  88,  has  owner *s  name  inside. 
Stolen  from  Dwane  Barber  WA0WWO, 
RFD  3  Box  353,  Greeley  CO  80631. 

MISAPPROPRIATED:  Icom  IC22A, 
s/n  3401802.  Crystalled  for  94/94, 
34/94,  22/82,  28/B8,  52/52,  16/76, 
37/97,  87/27,  19/79.  Call  is  engraved 
on  backr  accessory  plug  wired  for  TT, 
PTT,  and  455  kHz  output.  Stolen  from 
Bill  Croghan  WB0KSW,  1030  W. 
Colorado,  Colorado  Springs  CO 
80905.  phone  303-471-7504. 

TAKEN:  Regency  HR-2A,  s/n 
0407989  taken  from  car  in  Hams- 
burg  PA,  K3NV0  495-38*8556 
engraved  on  chassis.  Has  scanner 
board  mounted  over  receive  crystals 
and  four  red  LEDs  mounted  vertically 
on  left  front  panel  for  channels  one 
through  four.  Call  or  contact  Ronald 
Kaullen  K3NV0,  6326  BJue  Flag 
Ave..  HarrrsburgPA  17112. 
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Once  upon  a   time   ham 
radio  was  nice  and  easy. 
You  just  went  out  into  your 

own  half  acre  backyard,  put 
up  a  pair  of  ninety  foot  tele- 
phone poles,  and  hung  an 
eighty  meter  Zepp  antenna  in 
the  sky.  To  work  the  old  1 60 
meter  band  you  fed  the  same 
sky  wire  as  an  "inverted  L" 
against  ground.  On  the  higher 
frequency  bands  you  played 
tuning  games  on  the  open 
wire,  six  hundred  Ohm  trans- 
mission line  leading  to  that 
Hat  top  until  the  rig  loaded. 
Such  olden,  golden  times  are 
now  only  fond  memories  in 
the  minds  of  old-timers. 

Today  the  radio  amateur 
has  a  serious  problem  finding 
enough  outdoor  space  in 
which  to  erect  any  kind  of 
antenna,  let  alone  an  opti- 
mum one.  There  is,  however, 


at  least  one  way  out  of  this 
restricted  space  dilemma,  a 
way  taken  by  military  forces 
a  few  years  back:  Use  an 
electrically  small  antenna! 
Conventional  forms  of  such 
antennas,  whose  physical 
dimensions  are  small  in  com- 
parison to  the  operating 
wavelength,  are  rather  famous 
for  converting  more  rf  input 
power  into  heat  than  into 
good  signals  on  the  air. 
Antennas,  unlike  any  other 
component  making  up  a  radio 
communications  system,  have 
stubbornly  resisted  efforts  at 
miniaturization.  Over  the  last 
sixty  years,  however,  a  quiet 
but  fierce  technical  battle  has 
been  waged  in  many  places  in 
the  world  in  an  attempt  to 
reduce  the  physical  size  of 
the  transmitting  antenna 
while  keeping  efficiency 
within  reason.  This  battle  is 


far  from  won.  Nevertheless, 
some  limited  progress  has 
been  made  to  date,  as  well  as 
certain  surprising  pins  made 
in  terms  of  antenna  function 
flexibility.  As  one  of  the 
weary  but  still  enthusiastic 
veterans  of  this  technical  war 
fare,  I  felt  that  some  of  the 
newer  radioing  gadgets  which 
have  come  forth  from  the 
melee  should  be  of  interest 
and  value  to  the  radio  ama- 
teur in  his  present  hour  of 
need,  In  that  spirit,  the  aim 
here  will  be  not  to  merely 
describe  what  some  of  these 
electromagnetic  devices  look 
like,  but  to  include  enough 
technical  detail  about  them 
so  the  ham  can  design  and 
experiment  with  these  radia- 
tors himself. 

Most     of     the     antennas 
discussed     are     forms     of 


radiating  rf  transmission  lines 
of  small  electrical  size.  Most 
of  them  have  originated  from 
military  interest  in  reducing 
the  vertical  height  and  size  of 
conventional  antennas.  They 
are  still  so  new,  however,  that 
they  exist  in  very  small 
numbers  as  yet  and  only 
render  service  in  military 
applications.  As  past  research 
has  disclosed  that  the  loading 
coil-only  approach  is  the  least 
efficient  way  of  reactance 
loading  short  antennas,  all  of 
these  newer,  more  exotic 
antennas  are  brought  to 
resonance  using  exceedingly 
tow  loss  capacitance;  they 
make  up  for  their  high  Q, 
narrow  bandpass  nature  by 
being  capable  of  very  rapid 
frequency  tuning.  Some,  like 
the  LPT,  are  even  capable  of 
widebanded  performance  at 
good  efficiency  -  in  spite  of 


Surprising 

Miniature 
Low  Band  Antenna 


--the  DDRR  low  noise  antenna  (part  I) 


Joseph  M .  Boyer 
17302  Yukon.  Suite  63 
Torrance   CA  90504 
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Fig.  /.  Close-up  view  of  military-type  Directly  Driven  Ring  Radiator  (DDRR)  antenna  set  up  for  long  range  communications 
tests  in  the  10  to  30  MHz  frequency  spectrum.  Dark  vertical  posts  supporting  the  ring  elements  are  fiberglass  tubing  topped 
with  "beehive"  insulators.  The  hands  of  the  engineer  at  the  left  rest  on  the  50  kV  variable  vacuum  tuning  condenser.  The  height 
of  the  ring  in  the  foreground  is  six  feet;  the  innermost  1 7.2  to  30  MHz  ring  element  is  h5  feet  in  height  (Northrop  Corporation 
photograph). 


small  height.  All  of  them 
offer  the  ham  with  a  small 
size  QTH  certain  advantages 
over  conventional  antennas; 
some  even  afford  a  real 
advancement  in  overall  ham 
band  communi  cations 
practice,  Therefore,  we  will 
discuss  the  new  antennas 
from  the  ham's  point  of  view. 

The  Directly  Driven  Ring 
Radiator  (DDRR) 

The      DDRR      antenna1 

1  U.S.  patents  [J,  M.  Boyer);  #3, 
151.  329;  #3,  24 7,  515;  #RE26 
196;  all  assigned  to  The  Northrop 
Corporation,  Hawthorne,  Cali- 
fornia. 


shown  in  Fig.  1  might  well  be 
called  the  Little  Wonder  Ail- 
bander.  It  tunes  continuously 
from  2.0  to  30  MHz,  and  will 
accept  simultaneous  input 
from  up  to  four  10,000  Watt 
auto-tune  transmitters  (Texas 
kW  men  and  DX  contest 
types  take  note!).  The  close- 
up  view  in  Fig,  1  shows  the 
DDRR  set  up  for  long  range 
HF  communications  tests 
prior  to  being  installed  on  the 
naval  ship  USS  Wheeling,  Fig. 
2  is  an  aerial  view  of  the  same 
DDRR  aboard  the  Wheeling 
during  early  sea  trials. 
Although  the  rugged  antenna 
operated     we!  I     even     when 


taking  "green  water"  during 
storms  at  sea,  it  was  later 
covered  with  a  pillbox  type 
fiberglass  radome.  Its  location 
is  on  the  roof  of  a  helicopter 
hangar  aft,  the  metal  roof  and 
surrounding  sea  serving  as  a 
highly  conducting  ground 
plane. 

The  maximum  diameter  of 
the  Wheeling  DDRR  is 
thirty-five  feet,  with  its  outer- 
most ring  element  at  a  height 
of  only  six  feet  above  the 
ground  plane.  Although  such 
dimensions  may  not  imme- 
diately convey  the  idea  of 
"small  size,"  the  antenna  is 
seen  to  be  "small5'  in  terms  of 


the  four  hundred  ninety-two 
foot  wavelength  at  2.0  MHz. 
The  Wheeling  served  in  the 
Apollo  space  exploration  pro- 
gram as  an  HF  worldwide 
network  control  center,  and 
is  now  off  on  similar 
scientific  missions.  There  are 
a  total  of  five  concentric  ring 
radiator  elements.  The  outer 
one  tunes  2.0  to  33  MHz, 
and  the  inner  four  rings  tune 
the  bands  33  to  5.7  MHz,  5.7 
to  10  MHz,  10.0  to  17.2  MHz 
and  17.2  to  30  MHz,  respec- 
tively. The  ends  of  each  of 
the  ring  elements  are 
"grounded"  to  the  metal 
image    plane    through    metal 
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posts.  Half  way  around  the 
circumference  of  each  ring 
conductor,  connection  is 
made  to  ground  through 
individual  50  kV  rated, 
variable  vacuum  condensers. 
Each  variable  condenser  is 
remotely  controlled  from  the 
ship's  radio  room  by  means 
of  two-phase  servo  drive 
motors  of  variable  speed. 
Each  DDRR  ring  element  is 
directly  fed  with  individual 
fifty  Ohm  coaxial  trans- 
mission lines,  no  auxiliary 
impedance  matching  net- 
works being  required  to 
obtain  low  vswr.  Original  I y, 
provision  was  made  to  install 
reflectometers  at  the  input 
terminals  of  each  ring 
element  to  permit  fully  auto- 
matic servo  tuning  and  fre- 
quency tracking  with  asso- 
ciated transmitters.  To  my 
knowledge,  however,  these 
units  were  never  installed. 

In  the  radio  room  there  is 
a  visual  display  readout  con- 
sole which  gives  constant 
information  for  (a)  the  iden- 
tity of  the  transmitter  cur- 
rently in  use  with  a  given  ring 
element,  (b)  the  frequency  to 
which  each  DDRR  clement  is 
tuned,  and  (c)  the  vswr  in 
each  of  the  feedlines,  In  spite 
of  all  this  automation,  how- 
ever, an  experienced  operator 
in  total  darkness  can  hand 
"slew"  the  tuning  of  the 
DDRR  until  a  background 
noise  peak  is  heard  in  a  re- 
ceiver tuned  to  the  desired 
frequency.  When  the  noise 
peak  is  observed,  the  input 
vswr  in  the  feed  line  to  the 
antenna  is  less  than  2:1  and 
the  antenna  is  ready  to  accept 
full  transmitter  power.  OiT 
this  tuned  frequency,  the 
receiver  connected  to  the 
DDRR  sounds  "dead/'  its 
S*meter   resting  on  the  zero 

peg. 

In   a   DDRR,  all    antenna 

elements  are  at  dc  ground 
potential  through  extremely 
low  impedance,  high  current 
capacity  shunts.  As  a  conse- 
quence, associated  electronic 
equipment  is  quite  well  pro- 
tected against  damaging 
effects     from    voltage    tran- 


sients induced  by  lightning 
strikes  on  the  ship's  structure, 
Such  dc  shunts  also  serve  as 
"static  drains11  during 
weather  conditions  when 
impact  with  charged  snow  or 
rain  particles  can  build  up 
very  high  magnitude  voltage 
potentials  on  conventional 
antennas.  Under  such  weather 
conditions,  noise  level  during 
reception  on  the  DDRR  is  a 
minimum  of  twenty  decibels 
less  than  that  attained  on 
non-drained  antenna  systems. 
Up  to  here  we  have  been 
discussing  a  military  antenna. 
Fortunately,  however,  I  am 
able  to   give  an   account   of 

how  such  a  multiband  DDRR 
operates  on  the  ham  bands* 
During  preliminary  land- 
based  tests  of  the  antenna  in 
southern  California,  it  was 
only  natural  'that  licensed 
amateurs  serving  as  engineers 
and  technicians  on  the 
project  literally  itched  to 
know  how  the  thing  would 
work  on  ham  frequencies.  A 
notice  of  portable  operation 
under  the  call  W6UYH  was 
sent  off  to  Uncle,  and  one 
evening  the  gang  adjourned  to 
the  large  communications  van 
nearby.  To  get  a  feel  for  band 
conditions  using  a  standard 
radiator,  a  one  hundred  ten 
foot  tall  vertical  quarter  wave 
tower  antenna  was  used  to 
put  out  the  first  call  on  160 
meters,  This  antenna,  of 
variable  height,  was  available 
as  a  reference  A/4  monopole 
during  military  tests,  and 
could  be  raised  or  lowered  to 
ground  within  three  minutes, 
A  number  of  contacts 
were  quickly  made  with  rela- 
tively  local  stations; 
naturally,  excellent  reports 
were  secured  using  the  big 
vertical  skyhook.  The  QRN 
level  was  substantial  and  con- 
siderable Loran  "buckshot" 
was  noticed.  The  vertical  was 
then  dropped,  and  a  touch  of 
a  control  button  sent  the 
motor-tuned  DDRR  down 
into  the  high  end  of  1 60 
meters  (we  had  made  sure  it 
would  "inch"  a  bit  below  2.0 
MHz,  hi!).  Almost  imme- 
diately we  heard  a  number  of 


stations  calling  us  from  the 
Hawaiian  Islands.  The  KH6s 
said  they  had  been  calling 
repeatedly  since  our  first  CQ. 
We  had  not  heard  their  rela- 
tively weak  signals,  however, 
due  to  the  fact  that  they  were 
buried  down  under  the  QRN; 
now  they  stood  out  loud  and 
clear  against  a  much  lower 
background  noise  level.  We 
also  observed  that  Loran 
buckshot  was  way  down  in 
magnitude  and  QRM  from 
very  near-channel  strong 
locals  was  almost  absent,  To 

the  island  stations,  there  was 
very  little,  if  any,  difference 
detected  in  FS  between  the 
DDRR  and  A/4  monopole  in 
subsequent  comparison  trans- 
mission under  conditions  of 
slow  fading. 

As  engineers,  the  hams 
present  were  a  little  surprised. 
We  had  all  been  somewhat 
concerned  about  the  narrow 
frequency  bandwidth  of  the 
electrically  small  height 
DDRR  when  operating  effi- 
ciently with  hard  fought-for, 
low  Ohmic  environmental 
loss  resistance  Rj|.  Yet  here, 
with  this  narrow  frequency 
width  antenna  acting  as  a 
sharply  tuned  "bandpass'' 
Filter  ahead  of  the  first  re- 
ceiver stages,  it  was  pre- 
venting loss  of  sensitivity  due 
to  random  white  noise  load- 
ing, greatly  reducing  QRM 
and  delivering  a  considerably 
superior  signal -to- noise  ratio 
advantage  over  the  big 
antenna  in  a  real  world,  two 
way  HF  radio  communica- 
tions mode.  As  one  old-timer 
in  the  shack  sagely  observed; 
"You  got  to  hear  *em,  boys, 
before  you  can  work  'em!11 
Shifting  to  75  meters,  it  was 
the  same  story.  Reception, 
using  the  relatively  wide- 
banded  tower  X/4  vertical, 
was  a  noise  pain  to  the  ear; 
on  the  DDRR  we  worked 
VKs,  ZLs  and  Js,  slicing  them 
out  from  under  the  noise  and 
QRM  as  if  using  a  hot  knife 
on  butter. 

Again,  due  to  the 
unavailability  of  test  stations 
on  military  assigned  fre- 
quencies    at     intermediate 


distance  range  from  our  land- 
based  test  site,  we  were  able 
to  first  observe  on  the  ham 
bands  another  deliberately 
provided  performance  feature 
of  the  two  post  model  DDRR 
antenna:  the  ability  to  work 
stations  during  daylight  hours 
at  distances  greater  than  that 
of  the  ground  wave  fade  out 
zone  produced  when  using 
quarter  wave  vertical 
antennas.  In  the  two  post 
design  DDRR,  provision  had 
been  made  to  generate  an 
auxiliary,  very  high  angle 
radiation  pattern  lobe  in  addi- 
tion to  the  DDRR's  normal, 
vertically  polarized,  very  low 
angle  "doughnut"  omni- 
pattern.  In  the  lower  fre- 
quency HF  range  of  1.0  to 
about  8.0  MHz,  the  iono- 
sphere will  strongly  reflect 
signals  incident  upon  it  at 
high  angles  above  the  hori- 
zon. Such  an  effect  is  called 
the  ionosphere  "sounder 
mode"  of  communications 
and  is  of  military  interest 
because  it  can  give  contact 
range  extension  during  day- 
light hours.  We  enjoyed  day- 
time p  QSOs  with  stations 
ranging  from  100  to  500 
miles  distant  on  160,  75,  and 
40  meters  —  stations  which 
could  not  be  worked  using 
the  reference  X/4  monopole. 
Subsequent  use  of  the  DDRR 
on  the  USS  Wheeling  verified 
the  same  daytime  range  ex- 
tension performance  at  sea  on 
the  lower  HF  channels  out- 
side the  ham  bands. 


How  the  DDRR  Works 

Because  many  of  the  per- 
formance functions  and  much 
of  the  theory  of  the  DDRR 
antenna  apply  equally  well  to 
the  operation  of  other 
modern  transmission  line 
antennas  to  be  discussed  in 
Part  li  of  this  article,  it  is 
perhaps  justifiable  to  give 
here  some  details  about  how 
a  DDRR  antenna  works. 
While  we  are  at  it,  we  might 
as  well  give  readers  all  the 
dope  necessary  to  tailor  one 
themselves  for  use  in  the  ham 
bands.  We're  talking  about  an 
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If  you  own  a  VHF  ONE, 
a  TS-700A  or  an  FT-221 

. .  .Tempo's  100AL1 

solid  state  linear  "" 

is  just  what 
you  need 

Double  your  pleasure  with  the  first  truly  linear  solid 
state  power  amplifier  available.  The  100AL10  guar- 
antees increased  range  and  clarity  in  your  VHF 

communications  under  all  operating  conditions.  It 
operates  in  the  frequency  range  of  144-148  MHz 

withpoweroutputof  100W  (nom)  with  10W(nom)in. 

Modern  solid-state  technology  is  used  throughout, 
along  with  conservatively  rated  components  to 
assure  the  highest  possible  reliability,  Microstrip 
design  on  glass  epoxy  circuit  boards  give  added 
resistance  to  damage  from  shock  or  prolonged 
vibration. 

Simply  plugs  into  any  of  the  above  transceivers 
(an  SSB  adapter  is  required  with  the  VHF-ONE)  and 
you're  on  the  air .  . .  loud  and  clear, 

The100AL10(12VDC) $179.00 

The  PS-122Q  {AC  power  supply) $129.00 

The  10Q-AL70-B  (AC  power  supply  and  amplifier  in  one 
compact  package.., ready  for  AC  operation) $295.00 

The  Tempo  Line,  now  more  than  ever.. .solid  value 

Tempo  VHF-ONE  Full  2-meter  band  coverage  (144  to 
148  MHz  for  transmit  and  receive  •  Full  phase  lock  syn- 
thesized (PLL)  •  Provision  for  accessory  SSB  adaptor  • 
5-digit  LED  receive  frequency  display  •  Automatic 
repeater  split  •  Solid  state  •   10  watts  output  ,  .$495.00 

Tempo  SSB  ONE  SSB  adaptor  for  the  Tempo  VHF-ONE 
•  Selectable  upper  or  lower  sideband  •  Noise  blanker 

built-in  •  RIT  and  VXO . , $225.00 

Tempo/  CL- 146 A  A  mobile  transceiver  for  the  2  meter 
amateur  band  •  Compact  and  rugged  •  Solid  state  • 
144  to  148  MHz  (any  2  MHz  without  retuning),  12  channel 
possible.  One  channel  supplied,  two  channels  of  your 

Tempo     CL-220  Same    general     specs    as     CL-146A, 


VERSATILITY  PLUS!  mm    _ 

the  TEMPO  MR -2 

VHF  HIGH  BAND  MONITOR-PAGWG  RECOVER 
The  Tempo  MR*2  is  a  shirt  pocket  size  monitor- 
paging  receiver  with  hundreds  of  uses.  12  channel 
capability,  .more  than  any  competitive  receiver  and 
at  an  economical  price.  Excellent  selectivity  and 
Guaranteed  sensitivity  across  a  4  MHi  band  spread. 
y  140-1 70MHz 

range.  Piug- 

In   crystals. 
Ni-oad    bat- 
teries and 
accessory 


i 


u 


$79.00 


Commercial  model 
S8&0Q 


-— — 


mm 


New  from  Tempo 

Watch  for  the  announcement  of  Tempo's  brand  new 
advanced  design  digital  display  transceiver. ..the 
Model  2020,  80  through  10  meters,  SSB.  Another  solid 
value  in  the  Tempo  line. 


but   operates   220    Ao    225    MHz    (any    2    MHz    without 

Tempo  FMH  Two  watt  VHF/FM  hand  held  •  6  channel 
capability  •  Solid  state  •  144-148  MHz  •  Includes 
1  pair  of  crystals,  built-in  charging  terminals  for  m-cad 

oatienes •  •*■»■•••••»■•*«».•».,*•*. . .  $i  yy.ou 

Tempo  6N2  Power  amplifier  for  2  and  6  meter  operation 
•  2000  watts  PEP  input  on  SSB  &  1000  watts  input  on 
CWand  FM  • 

Solid  state  power  supply »...■..  .$795.00 

Tempo  2002  For  2  meter  operation $695.00 

Tempo  2006  For  6  meter  operation  . $695.00 

Tempo  VHF/  UHF  Amplifiers  A  wide  range  of  solid  state 
power  amplifiers  for  use  in  most  land  mobile 
applications. 

Henry  Radio 

11240  W.Olympic  Blvd.  Los  Angeles.  Calif  90064  213/477-6701 
931  N  Euclid.  Anaheim.  Calif  92801  714/772  9200 

Butler.  Missouri  64730  816/679-3127 


optimum  design,  though,  so 
that  you  end  up  with  a  com- 
pact size,  efficient  antenna } 
instead  of  a  "heating  ele- 
ment" for  rf.  Don't  worry  — 
no  higher  math  will  be  used. 

A  DDRR  can  be  designed 
for  use  in  just  one  ham  band, 
or  as  a  model  covering  all 
amateur  frequency  assign- 
ments in  the  HF  region.  Once 
the  design  of  a  single  band 
element  is  understood,  there 
will  be  no  problems  in  adding 
other  band  coverage  ele- 
ments, We  will  assume  that 
the  prospective  user  lives  in  a 
typical  cramped-space,  urban 
QTH  where  the  installation  of 
a  really  effective  artificial 
ground  plane  system  is  com- 
pletely out  of  the  question 
for  many  practical  reasons;  to 
make  the  design  even  more 
attractive,  a  total  vertical 
height  of  only  six  feet  will  be 
u^ed  In  the  example  here, 
together  with  a  selection  of 
just  one  outside  diameter 
conductor  size  to  be 
employed  in  all  conductors  of 
the  DDRR.  The  design  rela- 
tions given,  however,  are  in 
such  form  that  other  con- 
ductor diameters,  antenna 
heights,  and  frequency  bands 
may  be  substituted  as  desired. 
Later,  details  will  be  given  for 
adding  the  other  elements  to 
the  one  band  design  example 
to  convert  it  into  an  all- 
bander. 

Fig.  3(a)  shows  a  dual  post 
DDRR  like  the  Wheeling 
model,  erected  over  a  con- 
tinuous surface,  highly  con- 
ducting ground  plane.  We  will 
temporarily  retain  such  a 
super  ground  plane  for  our 
discussion  purposes  here; 
later,  we  will  discard  it  com- 
pletely in  the  practical  home 
QTH  model,  Also,  we  will 
end  up  with  a  one  post 
DDRR,  as  the  two  post 
rmdel  does  not  afford  the 
minimum  size  design  we  wish 
for  ham  use.  In  the  drawing 
the  rr  currents  are  shown 
Mowing  in  both  the  overhead 
conductors  and  as  image  cur* 
rents  in  the  ground  plane  at  a 
single  instant  of  time  in  the  rf 
cycle.    It  is  noticed  that  the 


directions  of  the  currents  in 
the  ground  plane  are  not 
radial  like  those  produced  by 
a  simple  vertical  monopole 
antenna.  In  Fig.  3(b)  just  one 
half  circumferential  section 
of  the  two  post  DDRR 
antenna  is  shown  in 
"straightened  out'*  fashion. 
Because  the  part  of  the 
DDRR  element  of  Fig,  3(b) 
includes  a  vertical  post  con- 
ductor, a  horizontal  con- 
ductor elevated  above  and 
parallel  to  the  ground  plane,  a 
tuning  condenser  (C),  as  well 
as  input  feed  terminals,  it  will 
function  as  a  DDRR  antenna 
element  itself  in  our  finished 
design, 

Immediately,  it  would 
appear  that  all  a  DDRR  really 
boils  down  to  is  a  "one  wire/* 
unbalanced  rf  transmission 
line  parallel  to  ground  at  a 
height  h,  and  "shorted"  to 
ground  at  one  end  by  a 
vertical  post.  This  ought  to  be 
easy!  Now,  we  will  agree  with 
you  that  the  horizontal  con- 
ductor of  total  length  Sa 
parallel  to  ground  does 
indeed  form  nothing  more 
than  a  "one  wire'1  rf  trans- 
mission line  "stub/5  But  we 
are  going  to  insist  that  you 
unlimber  your  imagination 
and  go  along  with  us  in  con- 
sidering  the  vertical 
"shorting"  post  at  one  end  of 
such  line  as  another  separate 
and  different  rf  transmission 
line  also.  Any  good  amateur 
antenna  handbook  gives  the 
formula  for  finding  the  char- 
acteristic impedance  of  the 
"one  wire"  line  above  ground 
in  terms  of  its  mean  height 
(h)  and  conductor  diameter 
(d).  It  is,  merely, 


K.c      iSBtaJlD      -j-     0*YH1£ 
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Armed  with  equation 
(1-1.0),  let  us  begin  by  select- 
ing the  75  meter  band  for  use 
in  our  example.  We  will  start 
the  design  at  the  upper  fre- 
quency limit  band  edge  of  4.0 
MHz,  At  4.0  MHz,  wave- 
length X  in  air  is  984/4,0 
MHz,  or  246,00  feet.  We  said 
we  would  use  only  a  vertical 


antenna  height  of  six  feet.  We 
will  not  be  precise  here  and 
take  into  account  the  con- 
ductor diameter  in  deter- 
mining the  electrical  length 
(h  )  of  the  vertical  post  ele- 
ment at  4.0  MHz.  Instead,  we 
will  arbitrarily  select  4,0  inch 
O.D.,  thin  wall,  aluminum 
alloy  tubing  (type  6061  T6  or 
other  wet  dab  I  e  alloy)  for 
both  the  post  and  horizontal 
conductor.  Taking  the  post 
height  (h)  as  6+0  feet,  its 
diameter  of  4.0  inches  as  0.33 
feet,  and  its  radius  as  0.1 7 
feet,  we  find  the  following 
electrical  dimensions"  at  4,0 

MHz: 


I-,    -  B'.'ZdB.Q-  k  3Bt]    ■>  &.}£  defuses 
0.33  .'2-06'  <  36ff'  -  0  *B  ttgrati 
a   -0.17VM6'*3Wr-CI-M  [teens? 


Knowing  these  dimensions 
allows  us  to  use  (1  -1 .0)  to  get 
the  characteristic  impedance 
(Kc)  of  the  "one  wire"  over 
ground  horizontal  trans- 
mission line  section  as. 


ct 


<c  =  13»kin.lfj  y'.|  '   -  <38  Ll.BSI  -  ?B6.70Ohms 


Turning  now  to  the 
vertical  post  itself,  it  appears 
that  we  face  a  problem  in 
determining  its  characteristic 
impedance  as  an  rf  trans- 
mission line.  For  example,  we 
know  that  another  way  to 
define  the  characteristic 
impedance  of  ordinary  rl 
transmission  lines  is  in  terms 
of  the  ratio  of  the  distributed 
series  inductance  (L)  of  the 
conductor  to  its  distributed 
shunt  capacity  (C)  between 
the  conductors.  Such  a  rela- 
tion  is  written  as  ZG  =  x/L/C 
Ohms.  We  know  we  would 
get  Kc  equals  256 JO  Ohms 
for  the  horizontal  line  section 
by  this  alternate  formula  if 
we  could  just  measure  the 
distributed  series  inductance 
(L)  along  our  4.0  O.D,  con- 
ductor and  its  distributed 
shunt  capacity  (C)  to  ground 
per  unit  length.  Such  charac- 
ter istic  impedance  Is  constant 
along  the  entire  length  (5  )  of 
the  horizontal  DDRR  trans- 
mission line,  because  its  con- 
ductor diameter  (d°)  and 
height  (h°)  is  constant  per  unit 


length  and  thus  gives  constant 
L  to  C  per  unit  length.  Just 
looking  at  the  vertical  post 
we  see  this  cannot  be  the  case 
for  a  cylindrical  conductor 
mounted  vertical  to  a  flat 
ground  plane.  Anyone  can  see 
that  if  we  sawed  out  a  given 
width  slice  from  the  vertical 
post  conductor  at  a  height  of, 
say,  Va  inch  above  ground, 
and  measured  the  shunt 
capacity  of  this  insulated 
section  to  ground  there,  and 
then  repeated  the  same  pro- 
cedure at  a  height  of  36 
inches  above  ground,  and 
then  at  72  inches  above 
ground,  shunt  capacity  would 
be  maximum  at  }A  inch 
above  ground,  less  at  36 
inches,  and  least  at  a  height 
of  72  inches.  Because  shunt  C 
varies  with  length  h  ,  the 
ratio  of  L/C  cannot  possibly 
be  constant;  therefore,  the 
'"' characteristic  impedance*'  of 
the  vertical  post  -  when  con- 
sidered as  an  rf  transmission 
line  —  would  have  to  be  a 
variable  function  of  height 
h°.  At  the  same  time  you 
have  a  suspicion  that  the 
vertical  post  in  the  DDRR  is 
something  more  than  just  a 
"shorting  post/'  A  grounded, 
vertical  monopole  antenna, 
maybe??  You  may  wonder 
what  we  are  up  to  here. 

Well,  you  are  perfectly 
right.  Not  only  does  the  char- 
acteristic impedance  of  the 
vertical  post  rf  transmission 
line  change  with  height,  but  it 
is  also  a  grounded,  vertical 
monopole  antenna.  How  do 
you  find  the  "characteristic 
impedance"  of  a  monopole 
antenna?  Well,  thanks  to  a 
brilliant  antenna  man,  Dr. 
S.  A.  Schelkunoff  of  the  Bell 
Telephone  Laboratories,2  we 
can  do  just  that: 

Km -60     [z.302&i<jSTD    ?;j?l       i  0  J     Woia 
II  IJjI 

The  above  equation  gives 
the     average     characteristic 


5,  A.  Schelkunoff,  "Antennas  of 
Arbitrary  Size  and  Shape/'  Proc. 
I.R.E,,  29 1  493-521  (September, 
1941  L 
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Fig,  2,  The  DDRR  antenna  is  shown  here  installed  aboard  the  U.S.  Navy  communications  ship  U,S,S.  Wheeling.  The  antenna  is 
seen  mounted  aft  on  the  roof  of  the  helicopter  hangar.  Operating  efficiently  even  though  exposed  to  the  weather,  the  antenna 
was  later  covered  with  a  pillbox  fiberglass  radome  housing  (official  US.  Navy  photograph). 


impedance3  of  a  cylindrical 
vertical  conductor  monopole 
antenna  over  ground  having  a 
conductor  radius  "a"  and 
length  h.  It  is  an  average  value 
because  of  the  variable  nature 
of  the  post  monopole 
antenna's  characteristic 
impedance  with  length  h. 
Schelkunoff  rs  equation 
(1-2,0)  looks  so  simple  in 
form     and     very     similar    to 


The  symbols  Kc  and  Km  are 
used  to  denote  the  characteristic 
impedance  of  the  horizontal  and 
vertical  monopole  antenna  trans- 
mission lines,  respectively,  instead 
of  Zq,  in  order  to  avoid  getting 
these  values  confused  wkh  the  Zq 
of  the  standard  transmission  line 
we  will  use  to  feed  the  DDRR 
antenna, 


(1-1-0),  yet  it  is  loaded  with 
electromagnetic  dynamite! 
We  wfll  discuss  just  how  in 
Part  II.  Here  we  can  honestly 

say  that,  aside  from  Ohm's 
Law,  this  simple  little  for- 
mula may  become  one  of  the 
most  useful  expressions 
known  to  the  ham  fraternity 
for  getting  quick  and  easy 
practical  answers  to  real 
antenna  problems  of  all 
kinds.  Oh  yes,  if  you  multiply 
the  answer  you  get  from 
(1-2.0)  by  two,  it  gives  the 
average  characteristic  impe- 
dance (Kg)  of  a  balanced 
doublet  antenna  in  free  space 
of  total  length  (2  h)  formed 
from  two  identical  "mono- 
poles"  of  length  h  and  cylin- 
drical conductor  radii  4V< 


Tuning  the  DDRR 

Armed  with  the  simple 
formula  (1-1.0)  and  the  seem- 
ingly simple  equation  (1-2.0), 
we  are  fully  equipped  now  to 
move  on  to  design  our  DDRR 
for  resonance  and  tuning  over 
the  width  of  the  entire  75 
meter  band  (or  a  bit  more). 
Turning  to  Fig.  3(c),  the 
DDRR  antenna  is  now  illus- 
trated as  being  an  jnienna 
system  composed  of  two 
distinct  rf  transmission  lines, 
one  connected  to  the  other. 
Please  do  not  let  the  drawing 
fool  you.  The  first  trans- 
mission line  section,  of  elec- 
trical length  hQ  and  charac- 
teristic impedance  Km, 
shown    "lying    over    on    its 


side"  still  represents  the  verti- 
cal post  of  the  DDRR 
antenna.  It  is  just  easier  to 
indicate  the  post  in  this  way 
when  it  is  represented  as  an  rf 
transmission  line.  In  our 
"model"  drawing  of  the 
DDRR  antenna  system  of 
"open  wire1'  lines,  we  have 
two  terminals  to  represent 
the  ground  plane  end  of  the 
post;  terminal  1 G  is  ground  at 
a  point  where  the  base  end 
terminal  (TA)  of  the  post 
connects  to  it.  At  a  distance 
of  h  away  from  the  post 
base,  the  top  end  of  the 
monopole  transmission  line 
has  a  second  terminal  (2A). 
However,  "ground'  is  now 
labeled  2G,  and  represents  a 
circle  drawn  on  the  ground 
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F/g.  i  (a)  Wheeling-fyptf  two  posf  DDRR  over  metal  sheet  ground  plane,  showing  current  flow 
in  elements  and  ground,  (b)  Haff  circumferential  section  of  two  post  DDRR  in  linear  alignment 

(c)  Design  schematic  of  vertical  post  monopole  transmission  line  "terminated"  into  horizontal 
transmission  line  section,  (d)  Equivalent  circuit  of  monopole  transmission  line  antenna  loaded 
by  top  reactance,  (e)  Diagram  for  matching  feed  transmission  line  to  the  DDRR  antenna,  (f) 
Equivalent  circuit  of  input  impedance  at  feedpoint  X, 


plane  surface  with  a  radius 
h°,  the  center  of  this  circle 
being  the  post  base  (a  little 
weird,  perhaps,  but  we  need 
imagination  in  dealing  with 
antennas!),  Then  the  end  of 
the  horizontal  line  conductor, 
at  the  point  where  it  conduc- 
tive I  y  joins  the  top  of  the 
vertical  post  terminal  (2A),  is 
labeled  3  A.  At  a  point  on  the 
ground  plane  directly  below 
terminal  3  A,  a  ground 
terminal  (3G)  is  shown.  At 
horizontal  distance  S°  away 
on  the  transmission  line,  of 
characteristic  impedance  Kc 
and  at  a  constant  height  (h°), 
the  other  end  of  this  second 
transmission  line  conductor  is 
labeled  4A.  Again,  directly 
below  terminal  4A,  a  point 
on  the  ground  plane  forms 
the  terminal  4G,  The  tuning 
condenser  (C)  is  connected 
across  terminals  4A  and  4G 
of  the  horizontal  rf  trans- 
mission line. 

Using  equation  (1-2,0),  we 
can  now  find  the  average  Km 
of  the  particular  vertical  post 
of  length  h°  =  8.78°  and 
conductor  radius  "a°"  = 
0,24    we  have  chosen; 
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Now  let  us  imagine  that  in 
some  way  rf  energy  at  4.0 
MHz  is  fed  to  our  system  of 
two  rf  transmission  lines.  As 
the  two  lines  arc  not 
terminated  into  resistive 
"loads"  equal  to  Km  and  Kc 
respectively,  these  two  rf 
lines  are  badly  mismatched  in 
impedance;  they  will  act  like 
what  we  call  transmission  line 
"stubs,"  and  establish  large 
amplitude  standing  waves 
along  their  respective  lengths. 
For  the  moment,  let's  assume 
condenser  C  is  either  absent 
or  set  to  an  impossible  mini- 
mum capacity  of  zero  farads. 
For  that  condition,  a  reactive 

"load"     jXjn(3A,3G)     pro 

duced  by  the  horizontal  tine 
section  of  length  S  will  be 
"seen11  across  the  "output" 
terminals  2A,2G  of  the  verti- 
cal post  transmission  line. 
Because  capacity  C  is  absent, 
and  we  are  temporarily 
Ignoring  things  such  as 
antenna  radiation  resistance 
Rr,  we  can  describe  the  value 
of  jXjn(3A,3G)  Ohms  which 


will  be  "seen"  by  the  vertical 
post  line  as  a  "load"  across  its 
output  (top  end)  terminals. 
See  Fig.  3(d).  It  is 


Because  we  are  tempor- 
arily saying  that  our  antenna 
possesses  no  resistance  or 
"real"  impedance  terms, 
JX{3A,3G)  will  be  a  pure 
reactance.  Because  the  verti- 
cal post  is  now  acting  like  an 
rf  transmission  line  of  length 

h°,  the  "load'1  jX(3A,3G) 
across  its  output  terminals 
2A,2G  will  become  changed 
in  value  as  it  "moves"  or  is 
transformed  down  the  length 
h°  of  the  post  line  to  its  own 
11  input  terminals"  1A.1G, 
This  change  or  transforma- 
tion property  of  rf  trans- 
mission lines  is  compactly 
represented  by  the  well* 
known  terminated  trans^ 
mission  line  equation: 
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fn  a  form  suitable  only  for 
lines  terminated  in  a  pure 
reactance  load  jX().  The 
symbol  K  denotes  the  charac- 
teristic impedance  of  the 
transmission  line  and  0°,  its 
length.  So  here  is  our  DDRR 
design  "law"  number  1.0: 

"For  the  vertical  post 
monopole  antenna  of  elec- 
trically  small  length  h  to 
become  resonant  at  a  given 
frequency  of  operation  f0, 
the  load  reactance  jX{3A  3G) 
Ohms  placed  across  its  top 
and  ground  must  be  precisely 
of  the  correct  value  so  as  to 
change   in    reactance   to   the 

value  jXjn(1Ap1G)  =  JOOhms 
at  the  base  or  the  monopole 
where  it  joins  the  ground 
plane." 

It  turns  out  that  if,  and 
only  if,  you  require  jXjn{) 
from  equation  (1-4.0)  to 
equal  j  zero  Ohms,  you 
needn't  solve  it  completely. 
All  you  have  to  do  is  to  plug 
in  a  load  impedance  jX() 
which,  when  multiplied  by 
the  cosine  of  the  line  elec- 
trical length  0°,  makes  the 
algebraic  sum  in  the  numer- 
ator equal  to  zero.  For  that 
condition,  jXin()  has  to  go  to 
zero  Ohms.  Nature  is  kind  to 
us  here.  It  turns  out  that  if 
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the  algebraic  sum  of  (jX{}) 
cos  hQ  plus  jKm  sin  h°  will 
add  up  to  zero  Ohms,  making 

jXjnQ  go  to  zero  Ohms  and 
the  post  monopole  resonant 
at  fG.  Remember,  however, 
that-jKc  cotan  5°  only  equals 

|X(3A,3G)  when  tuning 
capacity  C  is  equal  to  zero 
farads.  For  this  case  of  C 
equals  zero  farads,  already 
knowing  Kc,  Km  and  h°,  we 
get: 
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Equation  (1*4.0)  Is  written 


Then,  knowing  KCt  we  re- 
arrange (1-5.0)  to  find  how 
long  in  electrical  degrees  5° 
has  to  be  in  the  horizontal 
line  to  make  (1-5,0)  true 
(with  all  the  little  j  operators 
and  signs  canceling  out): 
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For  our  particular  DDRR, 
we  find  that  the  electrical 
length  of  the  horizontal  trans- 
mission line  (with  no  tuning 
capacitor)  must  be: 
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Plugging  our  obtained 
value  of  S°  back  into  (1-3.0), 
we  can  prove  that  ]X{3a  3G) 
=  -j  256.70  cotan  83.22°'=  -j 
30.52  Ohms. 

The.  answer  is  not  precisely 
equal  to  -(jKm  tan  8.78Q) 
because  we  have  not  been 
using  enough  decimal  places 
to  make  equality  exact.  Still, 
we  are  now  resonant  at  4.0 
MHz  if  we  place  a  load  reac- 
tance of  -J30.52  Ohms  across 
the  top  and  ground  "circle** 
terminal  2G  of  the  monopole. 
But  wait  a  minute!  You  can't 
buy  a  tuning  condenser  which 
has  a  zero  farads  minimum 
capacity  when  tuned  with  its 
plates  wide  open!  OK  —  we 
just  look  at  the  label  on  the 
box  it  came  in  and  find  the 
minimum  capacity  of  our 
condenser,  Say  it  is  Cm  in 
equals  8,0  picofarads.  Here  is 
the  question  we  must  ask 
ourselves:  How  much  "elec- 
trical lengthM  at  4.0  MHz 
does  a  8  x  10"!  2  farad  con- 
denser, connected  across  the 
end  terminals  4A,4G  of  a  line 
of  Kc  =  256J0  Ohms,  add  to 
that  already  existing  in  the 
line?  Now,  at  4.0  MHz,  an  8,0 
x    1Q~2    condenser    offers   a 

reactance  -jXc  =  -j  {V?a  4,0  x 
106    x    8.0    x    10-12)    =    -j 

4,973. 60  Ohms.  Say  we  call 
the  length  added  by  the  con- 
denser A5°.  Then, 
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To  correct  the  length  of 
the  horizontal  transmission 
line  to  compensate  for  the 
effect  of  the  'line  stretcher" 
action  of  C  when  tuned  wide 
open  at  the  high  frequency 
end  of  the  band,  wc  merely 


remove  2.96  degrees  from  the 
conductor  so  that  our  hori- 
zontal transmission  line  itself 
becomes 
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The  electrical  length  of  the 
line  itself,  and  the  additional 
electrical  line  length  added  by 
the  minimum  capacity  of  Q 
now  sum  up  to  the  necessary 
83.22  degrees.  In  addition,  to 
also  take  into  account  other 
small  capacity  from  the  leads 
to  the  condenser,  another 
four  inches  or  so  (about  0,5° } 
should  be  removed  to  make 
sure  we  reach  4.0  MH^  with  C 
wide  open.  Right  here  we  will 
continue  to  use,  however,  an 
actual  horizontal  transmission 
line  length  of  80.26  degrees 
in  completing  the  DDRR 
design. 

Our  "paper"  DDRR 
antenna  element  now  is 
resonant  at  the  75  meter  high 
frequency  limit  of  4.0  MHz. 
Once  in  a  while  we  like  to 
spin  the  rig  down  to  3.5  MHz 
(well,  3.499  MHz  maybe)  and 
do  a  little  brass  pounding  and 
DX  hunting.  When  the  fre- 
quency of  the  DDRR  is 
changed  from  4,0  to  3.5 
MHz,  this  represents  a  pro- 
portionality factor  of  3.5 
MHz/4.0  MHz  equals  0.875. 
All  the  DDRR  electrical 
length  parameters  will  change 
by  such  proportionality.  For 
example,  the  vertical  post 
height   wilt  change  to  h°p  5 

MHz)  =  8.78°  x  0.875  "= 
7.68°,  The  actual  line  length 
S°  will  become  S°{3.5  MHz} 
=  80.26°  x  0,875  =  70.23°. 
We  immediately  suspect, 
without  having  to  solve  equa- 
tions (1-3.0)  and  (1-5.0),  that 
-jKc  cotan  70,23°  no  longer 
will  be  equal  to  -(jKm  tan 
7.68°),  We  just  know  that 
now  the  DDRR  antenna  is  far 
out  of  resonance  at  3,5  MHz. 
However,  having  seen  how 
the  tuning  condenser  C  can 
act  like  a  "line  stretcher/'  we 
know  how  to  solve  our 
problem.  We  first  askp  "What 
load  reactance  jX  (3^3(5)  do 
we  now  need  across  the  end 
terminals     2A,2G     of     the 


monopole  transmission  line  at 
3.5  MHz?"  Equation  (1-5,0) 
answers: 

I  X,| JA.M1 s  far  MWI  Sl  -  -U  107,57  iin  T  BS  r-  i  Jli  W  fMim* 

Second  question:  "How 
long  would  S°  have  to  be  at 
3.5  MHz  to  give  jX(3A,3G)  = 
-j  26.64  Ohms  if  capacity  C 
was  absent?11  Equation 
{1-5.1 )  answers: 
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We  require  a  total  elec- 
trical line  length  5^  of  84.075 
degrees,  but  we  already  have 
an  existing  transmission  line 
length  of  70,23  degrees  at  3.5 
MHz.  Therefore,  we  are 
84.075°-70.23°  =  13.845 
degrees  too  short.  Final  ques- 
tion: "If  we  meshed  in  the 
variable  plates  of  condenser  C 
to  make  its  capacity  larger  in 
value,  how  much  capaeittve 
reactance  -jXc  would  we  need 
to  stretch1  our  70.23  degree 
horizontal  transmission  line 
out  to  a  total  of  84,075 
effective  electrical  degrees?" 
Now,  if  we  look  at  equation 
(1-6.0)  we  see  it  can  be  re- 
written to  solve  for  Xc  when 
AS  and  Kc  are  given.  We 
know  Kc,  and  AS°  is  just  our 
needed  extra  length  of 
13.845  degrees.  Therefore, 


To  obtain  tp04K56  Ohms 
of  capacitive  reactance  at  3,5 
MHz,  we  will  need  a  con- 
denser capacity  of  $n  3.5  x 
106  x  1,041.56  =  43.66  x 
10-12  farads.  Of  course,  the 
nearest  standard  tuning 
capacitor  size  to  43.66  pico- 
farads is  fifty  picofarads.  The 
remaining  capacity  in  the 
variable  tuning  condenser 
would  permit  us  to  tune 
down  a  bit  below  3.5  MHz, 
either  to  listen  around  or 
transmit  if  we  had  some  legal 
reason  (MARS?)  to  do  so.  As 
the  DDRR  antenna  is  electri- 
cally small,  there  will  be  quite 
a  respectable  voltage  drop 
across  the  tuning  condenser 
C  Use  10  kV  per  1.0  kW  of 
peak  input  power  to  the 
antenna  to  obtain  a  decent 


safety  factor  to  prevent  con- 
denser flash-over  on  modula- 
tion peaks.  Readers  will  see 
that  if  we  kept  adding 
capacity  C,  the  75  meter 
band  DDRR  could  be  pushed 
on  down  to  the  160  meter 
band  and  even  into  the 
standard  BC  frequency  assign- 
ments. Please  don't  try  to  do 
this!  A  bit  below  3.5  MHz  is 
fine.  When  you  add  more 
tuning  capacity  to  the  DDRR 
to  stretch  tuning  too  far,  a 
number  of  undesirable  things 
begin  to  happen  to  lower 
efficiency.  We  have  an 
optimum  design  up  to  here. 
Don't  ruin  it,  please,  tf  you 
need  160  meter  coverage, 
design  a  separate  160  meter 
band  element  according  to 
the  relations  given  here  for  75 
meters.  In  Part  II  we  will  tell 
how  to  combine  the  elements 
into  a  single  allband  DDRR 
which  can  hop  from  one  band 
to  the  next  like  a  jackrabbit_ 


Matching  the  DDRR 

In    Fig.    3(e)    the    DDRR 
transmission    line  section    is 
shown,  still  in  "straightened 
out"  form.  Although  we  do 
not  yet  know  the  values  of 
radiation    resistance    Rr   and 
the  environmental  ohmic  loss 
resistance  Rf2,  these  two  "re- 
sistors" are  shown  schemati- 
cally    connected     in     series 
between  the  base  terminal  1 A 
of     the     vertical     post     and 
ground      1 G.     In     antenna 
theory,    radiation    resistance 
Rr  is  always  referred,  by  con- 
vention,   to   a   current    max- 
imum  point    in  an  antenna. 
Although   "referred"   to  this 
point,  however,  the  total  re- 
sistance Rt  =  Rr  +  Rfi  may 
be     "transformed"     to     any 
other  point  X  on  the  antenna, 
just  as  our  top  load  reactance 
fX(3AJ3G)    was    transformed 
to  the  base  terminals  1A/IG 
of  the  monopole.  That,  how- 
ever,    was     a     "movement" 
along  the  line  length  in  the 
opposite   direction.    We  also 
recall     that     when     tuning 
capacitor  C  made  jX(3AJ3G) 
correct     in     value,    it    trans- 
formed along  the  length  hQ  of 
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the  vertical  post  transmission 
line  and  became  zero  reac- 
tance at  its  base.  The  radia- 
tion resistance  magnitude  of 
an  electrically  small  antenna 
is  not  large.  By  design,  we 
also  go  all  out  to  keep  the 
ohmic  loss  resistance  Rfi 
small  in  value. 

Now,  if  we  tried  to  con- 
ventionally feed  the  DDRR  in 
series  with  the  vertical  post 
base,  we  would  face  the  very 
severe  problem  of  making  an 
impedance  match  between 
this  very  small  value  of  re- 
sonant    input     impedance 

Zin(!A,IG)  =  Rr  +  Rfi  +  K» 
Ohms  there  and  the  charac- 
teristic impedance  Z0  of  our 
standard  feedlme.  To  achieve 
such  match  would  require  an 
auxiliary  impedance  matching 
transformer  which  would  also 
have  to  be  tuned  in  track 
with  C  when  we  changed  fre- 
quency. To  avoid  this  need- 
less difficulty  and  technical 
messiness,  we  use  the  DDRR 
antenna  itself  as  an  impe- 
dance step-up  transformer,  so 
that  we  can  connect  the  stan- 
dard feed  transmission  line 
directly  to  the  DDRR 
antenna  at  some  conductor 
point  X  to  obtain  a  low  vswr 
match.  It  was  said  a  while 
back  that  the  DDRR  Is  just  a 
system  of  open  wire,  trans- 
mission line  "stubs.11  There  is 
a  really  wonderful  thing 
about  a  resonant  transmission 
line  stub:  At  resonance,  no 
matter  at  which  point  along 
its  conductors  you  measure 
impedance,  it  always  is  found 
to  be  dipure  resistance.  If  one 
end  of  a  "one  wire*'  line  stub 
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is  "shorted/  and  you 
measure  between  the  con- 
ductor point  X  and  ground, 
you  get  an  input  impedance, 
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This  input  impedance  is 
schematically  shown  in  Fig. 
3(f),     where     in     equation 
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Kl  is  the  characteristic  impe- 
dance of  the  transmission  line 
section  to  the  (eft  of  point  X 
of  electrical  length  0t 
degrees;  and  K2  is  the  char- 
acteristic impedance  of  the 
transmission  line  section  to 
the  right  of  point  X  of  elec- 
trical length  02  degrees;  and 
Rt  =  Rr  +  Rfi;  and  Xc  is  the 
reactance  of  tuning  condenser 
Cat  frequency  f0. 

The  great  thing  is  that  in 
practical  design  of  a  DDRR 
you  don't  have  to  bother  to 
solve  equation  (1-7,0),  nor  do 
you  have  to  have  a  nice  but 
expensive  Z  bridge  in  order  to 
make  a  low  vswr  impedance 
match  to  the  DDRR  in  find- 
ing point  X*  This  is  because, 
when  you  design  your  DDRR 
antenna  element  section  as 
given  here  and  adjust  con- 
denser C  to  produce 
resonance  at  the  operating 
frequency  fQ,  all  shunt  reac- 
tance at  point  X  and  ground 
goes  to  zero,  leaving  only  a 
resistive  value  of  input  impe- 
dance, What  you  do  instead  is 
this:    (a)   carefully   grid   dip 
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your    new    DDRR     (loose 

coupling  to  the  post  base)  to 
an  fo  close  to  the  middle  of 
the  ham  band;  (b)  put  the  rig 
on  low  power  or  "tune'1  so 
that  it  feeds  a  signal  at  fo  into 
the  coax  leading  out  to  the 
DDRR;  (c)  connect  a  vswr 
meter  in  series  with  the  end 
of  the  coax  close  to  the 
DDRR  where  you  can  read 
the  instrument;  (d)  connect 
the  shield  braid  of  the  coax 
on  the  other  side  of  the  vswr 
meter  to  a  temporary  ground 
point;  and  (e)  starting  at  a 
point  X  a  little  way  up  the 
vertical  postf  tap  the  inner 
conductor  of  the  coax  to 
successivety  higher  points  X 
until  vswr  falls  to  1.0:1  at  fQ. 
A  few  words  of  fraternal 
advice,  however: 

(1)  Make  your  grid  dip 
reading  to  f0  while  adjusting 
C  to  get  resonance  without 
the  coax  feed  connected  to 
the  DDRR;  otherwise,  you 
will  get  a  false  reading. 

(2)  When  you  then  con- 
nect the  coax  in  shunt  across 
point  X  and  ground  you  will 
disturb  the  DDRR's  near- 
zone  field  and  the  resonance 
will  shift  frequency.  That 
doesn't  matter:  With  the  rig 
still  on  f0i  ''tweak"  the 
tuning  condenser  CCW  or  CW 
until  you  find  the  point  of 
minimum  vswr  at  that  point 
X  on  the  antenna.  If  the 
minimum  vswr  found  by 
careful  adjustment  of  C  is 
higher  than  1,0:1,  shift  to  a 
higher  point  X  on  the 
antenna  and  repeat  the 
"tweaking"  process.  When 
you    find    the   mldhand  fre- 


quency point  X  where  adjust- 
ment of  C  gives  a  minimum 
vswr  of  1.0:1,  you  will  find 
that  this  same  fixed  point  X 
will  yield  a  vswr  of  less  than 
2:1  when  the  DDRR  is  tuned 
anywhere  in  the  band  (or  a 
bit  more).  The  final  point  X, 
found  for  1,0:1   vswr  in  the 
middle  of  the  band,  may  end 
up  either  on  the  vertical  feed 
post  or  out  on  the  conductor 
of  the  horizontal  transmission 
tine  section;  its  exact  location 
is  determined  by  h°  and  Km. 
The  larger  h°  is  and  the  lower 
Km    is,    the    tower  on   the 
antenna  the  1,0:1  vswr  point 
X  will  be  found.  Lastly,  you 
will  be  bothered  by  the  fact 
that  the  DDRR  tuning  is  very 
touchy  and  that  the  presence 
of    your     body     near     the 
antenna  affects  tuning.  This 
happens    in    all    electrically 
small  antennas  of  high  effi- 
ciency.   When    you   actually 
match  your  finished  DDRR  it 
will   be  in  a  different  shape 
and   have  a  remotely  driven 
tuning  condenser,  and  there 
will  be  no  ordinary  kind  of 
metal    sheet    or   radial    wire 
ground  plane  beneath  it.  You 
will  be  able  to  mount  it  on 
the   wooden  garage   roof  or 
rest  it  on  coke  bottles  over 
the  bare  ground.  After  giving 
last  touches  to  the  ham  band 
DDRR,    we    will    go    on    to 
describe  some  other  electri- 
cally small,  transmission  line 
antennas  which  we  hope  you 
will  find  both  interesting  and 
useful.     Because     of     your 
briefing  on  the  DDRR,  under* 
standing  these  other  antennas 
will  be  mere  child's  play.  ■ 


18  FACSIMILE  RECORDERS 

The  leading  manufacturer  of  IS"  FACSIMILE  WEATHER 
CHART  RECORDERS  is  now  updating  an  exiting  network  to 
solid  stale  equipment.  This  updating  is  making  available  a 
number  of  18"  weather  map  recorders  ideally  suited  for  anyone 
interested  in  experimenting  with  facsimile. 

These  recorders,  with  suitable  receiver  and  FSK  converter, 
can  be  used  to  monitor  radio  weather  chart  broadcasts  as  well  as 
press  wire  photo  transmissions. 

These  recorders  are  priced  from  $50  to  $200  and  are 
available  on  a  first  come,  first  served  basis. 

Caff  or  write  Mr.  Armand  D.  Bouchard 
MIEN  ELECTRONIC  8  IMPULSE  RECORDING  EQUIPMENT  CO.  INC. 

Washington  Street,  Westboro  MA  01  581  (617)  366-8851 
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Kenwood's  well  deserved  reputation  for  fine  craftsmanship  and  superb 
performance  has  never  been  more  evident  than  in  theTS-820,  As  a 

result  of  a  host  of  innovative  features  being  brought  together,  the  820 
offers  a  degree  of  versatility,  performance  and  pleasure  second  to  none. 

The  Kenwood  TS-820  is  destined  to  be  the  world's  new  standard  of 
excellence  in  amateur  radio  for  years  to  come.  . .  a  true  "Pacesetter". 


NOrSE  BLANKER  -1116  15-820  uses 
an  efficient  noise  blanker  circuit 
another  Kenwood  exclusive  A  spe- 
cial crystal  filter  assures  unsurpassed 
efficiency  m  eliminating  unwanted 
purse  noise*- 

RF  MONITOR  p  Built  in  monitor  cir- 
cuit allows  you  to  hear  your  own 
voice  by  sampling  the   RF  signal 
Especially  useful  for  adjusting  the 
RF  Processor. 

HIGH  STABILITY  VFO  •  The  VFO, 
heart  of  any  SSB  transceiver;  is  en 
exclusive  Kenwood  design  using  FET 
technology. 


DIGITAL  HOLD  *  A  single  pushbutton 
switch  offers  the  operator  unprece- 
dented versatility  The  digital  hold 
circuit  will  lock  the  counter  and  dis- 
play at  any  frequency,  but  will  allow 
the  VFO  to  tune  normally.  Ever 
wanted  to  return  to  a  certain  spot 
on  i he  band  and  forgotten  the  fre- 
quency? That  wont  happen  again 
with  the  new  digital  hold  feature  on 
the  Kenwood  TS  820 

SPEECH  PROCESSOR  •  An  HF 
circuit  provides  quick  time  constant 
compression  using  a  true  RF  com- 
pressor as  opposed  to  an  IF  clipper. 
Amount  of  compression  is  adjustable 
to  the  desired  level  by  s  convenient 
front  panel  control, 


IF  SHIFT  *  The  IF  SHIFT  control  var- 
ies the  IF  passband  without  changing 
the  receive  frequency,  Enables  the 
operator  to  eliminate  unwanted  sig- 
nals by  moving  them  out  of  the  pass- 
band  of  the  receiver.  This  feature 
alone  makes  the  TS-820  the  pace- 
setter that  it  is. 

RF  ATTENUATOR  •  Easy,  one  touch 
activation  of  the  attenuator  supplies 
20  dB  of  padding  on  receive 

VOX  *  A  voice- activated  microphone 
circuit  is  built  into  the  T5-6Z0  with 
VOX  GAIN.  ANTIVOX,  and  VOX  DE- 
LAY controls  placed  on  the  front 
panel  for  convenient  adjustment  any 
time. 


TRIO -KENWOOD  COMMUNICATIONS  INC 
1 16  EAST  ALGNDRAjGARDENA,  CA  90248 
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PLL  ■  The  TS-820  employs  the  latest 
phase  lock  loop  circuitry.  The  single 
conversion  receiver  section  porfor 
mance  offers  superb  protection 
against  unwanted  cross-modulation. 
And  now,  PLL  allows  the  frequency 
to  remain  the  same  when  switching 
sidebands  (USB,  L$B,  CW]  and  elim- 
inates having  to  recalibrate  each  time. 

FULL  METERING  *  During  receive, 
an  easy  to  reed  meter  functions  as 
an  S-meter  The  same  meter  displays 
ALC  level,  plate  current,  RF  out  put  t 
and  plate  voltage  during  transmit 
Includes  CO  MP  setting  for  adjusting 
the  compression  level  of  (he  built-in 
speech  processor. 

FINAL  AMPLIFIER  •The  TS  820  it 
completely  solid  state  except  for  the 
driver  {12BY7AJ  and  the  final  tubes 
Rather  than  substitute  TV  sweep 
tubes  as  final  amplifier  tubes  in  a 
state  of  the  art  amateur  transceiver. 
Kenwood  has  employed  two  husky 
$2001 A  (equivalent  to  6146 B)  tubes 
These  rugged,  time-proven  tubes  are 
known  for  their  long  life  and  superb 
linearity.  The  input  power  of  the  TS- 
820  is  conservatively  rated  at  ISO  W 
DC,  200  W  PEP  Tubes  run  cool  with 
the  aid  of  a  noiseless  fan  {standard) 
mounted  on  the  rear  panel.  The  above 
tube  and  power  combination  mini- 
mizes the  possibilities  of  TVI  and 
helps  to  maintain  the  Kenwood  rep- 
utation for  excellent  audio  quality. 

DIGITAL  READOUT  DG-1  «  {optional! 
A  digital  counter  display  can  be  em- 
ployed as  an  integral  part  of  the  VFO 
readout  system-  Counter  mixes  the 
carrier,  VFO.  and  first  heterodyne 
frequencies  to  give  ex&ct  frequency. 
Figures  the  frequency  down  to  10  Hz 
and  digital  display  reads  out  to  100 
Hz  Both  receive  and  transmit  fre- 
quencies are  displayed  in  easy  to 
read,  Kenwood  Blue  digits. 

DRS  DIAL*  Includes  the  same  satin- 
smooth  planetary  drive  found  on 
other  fine  Kenwood  models  plus  spe- 
cial, high-precision  gears  to  add  a 

new  "monoscale"  feature  for  easier 
frequency  readout  LSB.  USB,  and 
CW  operating  frequencies  can  be 
accurately  read  from  the  same  pointer. 

HEATER  SWITCH  *  The  filaments  of 
the  three  vacuum  tubes  may  be  turned 
off  during  periods  of  'receive  onfy'\ 

CW  AUDIO  CHARACTERISTICS  • 
During  CW  reception,  a  special  filter 
is  used  to  after  the  audio  frequency 
response  to  provide  a  more  comfort- 
able, easy  to  copy  tone 

Other  features  include; 

•  Built-in  25  kHz  calibrator' 

•  Built-in  speaker* 

•  CW  Sidetone  and  semi-break  In* 

•  Rear  panel  terminals  for  linear 
amplifier,  IF  OUT,  RTTY,  and  XVTR. 

•  Handy  phone  patch  IN  and  OUT 
terminals* 

'Also  available,  the  VFO  820  . . ,  the 
perfect  companion  to  the  TS-820. 


pacvstfler  in  amateur  radio 


Erich  A.  Pfeiffer  WA6EGY 
16526  Buchet  Drive 
Granada  HiUs  CA   91344 


Fig.    /.   MINI-MQ5  electronic  keyer  with  dual  paddle  key.   The  transistor  battery  in  the 

foreground  not  only  shows  the  size  of  the  keyer ,  but  can  also  power  the  keyer  for  over  one  year 
of  daily  operation. 


MINI-MOS-- 
The  Best  Keyer  Yet? 


—nothing  Mickey  Mouse  about  this  one 


Some  time  ago,  when  my 
code  speed  had  gradually 
crept  up  to  16  wpm,  I  felt 
ready  to  trade  my  straight 
key  for  something  more 
advanced.  A  'COSMOS  IC 
electronic  keyer/1  described 
in  an  article  by  WB2DFA1 
seemed  to  be  a  good  choice. 
The  keyer  was  built  and 
seemed  to  perform  fine.  In 
due  time,  however,  some  limi- 
tations were  found,  which 
unfortunately  proved  to  be 
inherent  to  the  design 
approach  chosen  by 
WB2DFA: 

•  The  keyer  did  not 
have  a  dot  memory. 
This  makes  it  necessary 
to  move  the  keyer 
paddle  exactly  in  the 
right  rhythm;  otherwise 
one  can  easily  lose  dots, 
especially  in  letters  like 
K,  Cand  Y. 

•  The  keyer  used  a  con- 
tinuously  running 
clock.  When  the  dot  or 
dash  contact  is  closed, 
the  keyer  has  to  wait 
for  the  next  clock  pulse 
before  the  code  ele- 
ment is  sent.  This  is 
especially  noticeable  at 
low  code  speeds. 

•  The  keyer  drew  very 
little  current  and  was, 
therefore,  operated 
from  a  9  volt  transistor 
battery.  Theoretically 
the  battery  should  give 
over  200  hours  of  oper- 
ation. If  one  forgets  to 
turn  off  the  keyer, 
however,  it  does  not 
last  very  long. 

At  a  local  hamfest  1  had  a 
chance  to  compare  several 
commercially  manufactured 
keyers,  including  some  that 
had  dot  and  dash  memory 
and  iambic  keying.  After  this 
experience  I  was  no  longer 
satisfied  with  my  old  keyer 
and  decided  to  design  a  better 
one.  My  keyer  was  to  incor- 
porate the  features  available 
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in  the  best  commercial 
keyer  s,  but  would  also  fully 
utilize  the  advantages  of  com- 
plementary MOS  technology. 
The  result  of  this  design 
project  was  the  MINI-MOS 
keyer  shown  in  Fig.  1,  which 
has  now  been  in  use  for  over 
one  year.  This  keyer  has  the 
following  features: 

•  Dot  and  dash 
memory  and  gated 
clock. 

•  Iambic  operation 
when  used  with  a 
double  ("squeeze'*) 
paddle. 

•  Extremely  low 
standby  current,  which 
makes  it  unnecessary  to 
provide  an  on-off 
switch, 

•  Low  "key  down" 
current,  which  makes  it 
possible  to  operate  the 
keyer  from  a  normal  9 
volt  transistor  battery 
for  at  least  one  year. 

•  Low  component 
count  (7  ICs  and  few 
discrete     components). 

•  Built-in  sidetone 
oscillator  with  speaker 
and  keying  circuit  for 
grid-block  keyed  trans- 
mitter. 

The  completed  keyer  is 
very  compact  and  can  be 
packaged  in  a  minibox 
measuring  only  2  by  2  by  4 
inches,  including  batteries 
and  sidetone  speaker.  To- 
gether with  a  small  dual 
paddle,  the  keyer  was 
mounted  on  a  base  only  4  by 
4  inches  in  size, 

Circuit  Description 

The  keyer  utilizes  the 
"complementary  metal  oxide 
silicon11  or  CMOS  technology. 
Digital  integrated  circuits 
based  on  this  technology 
were  first  introduced  by  RCA 
as  the  CD4000  series,  which 
is  now  also  available  from 
several  other  manufacturers. 
While  normally  the  acronym 
CMOS  is  used  for  the  tech- 
nology, RCA  favors  the  term 
COS/MOS.  Another  family  of 
CMOS  ICs  is  the  74C  series, 
which  is  pin  compatible  with 
ihe    well-known    7400/5400 


TTL  series.  Until  not  too  long 
ago,  CMOS  ICs  were  a  rarity 
on  the  surplus  market  and,  if 
available,  were  much  more 
expensive  than  comparable 
TTL  ICs.  But  today  CMOS 
ICs  are  available  from  many 
mail  order  suppliers.  While 
prices  have  come  down  sub- 
stantially, they  still  can  differ 
a  lot  between  dealers  and  it 
pays  to  compare  advert tse- 
ments.  Because  the  CD4000 
series  seems  to  be  available 
more  readily  than  the  74C 
series,  it  was  used  in  the 
design  of  the  MINI-MOS 
keyer. 

The  operation  of  the  keyer 
circuit  will  be  described  using 
the  "positive  logic'1  conven- 
tion. This  simply  means  that 
when  the  voltage  at  a  certain 
point  in  the  circuit  is  ''high11 
(close  to  the  positive  supply 
voltage  VDD),  it  will  be 
assigned  a  logical  "!."  Con- 
versely,  the  logical  "0" 
corresponds  to  a  **low" 
voltage  (close  to  the  negative 
supply  voltage  VSS). 
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Fig.  2  shows  the  circuit 
diagram  of  the  keyer  and  lists 
the  parts  used.  The  dot  and 
dash  contacts  of  the  keyer 
paddles  are  connected  to  two 
RS  (reset-set)  flip  flops  which 
serve  as  memories  for  the 
entered  code  elements.  These 
flip  flops  are  made  up  from 
four  NAND  gates  contained 
in  IC  U1_  One  of  the  flip 
flops  is  redrawn  in  Fig.  3, 
which  also  shows  the 
so-called  "truth  table"  of  the 
circuit.  This  table  simply 
indicates  the  voltages  at  the 
outputs  Q  and  Q  of  the 
circuit  for  the  four  possible 
combinations  of  Input 
voltages.  While  these  flip 
flops  store  the  entered  dot  or 
dash,  the  code  element  cur- 
rently being  sent  is  stored  in 
one  of  the  two  flip  flops  U3A 
and  U3B.  These  flip  flops  are 
of  the  D  (data)  type  and  can 
be  set  and  reset  in  two  differ- 
ent ways.  A  logical  1  at  the  5 
or  R  input  of  the  flip  flop 
will  set  or  reset  it  asynchro- 
nously -that  is,  at  the  instant 
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the  voltage  goes  from  low  to 
high.  The  flip  flop  can  also  be 
set  by  a  logical  1  and  reset  by 
a  logical  0  applied  to  the  D 
input.  This,  however,  occurs 
synchronously  with  a  clock 
signal  applied  to  the  C  (clock) 
input  and  at  the  instant  this 
signal  makes  a  transition  from 
high  to  low- 
When  the  keyer  is  in 
standby  (that  means  if  no 
code  element  is  currently 
being  sent),  dot  flip  flop  U3A 
as  well  as  dash  flip  flop  U3B 
are  in  the  reset  position  and 
both  their  Qs  will  be  high.  In 
this  case  the  output  of  AND 
gate  U4A  is  also  high,  This 
output  is  connected  to  one 
input  of  the  AND  gales  U2B 
and  U2D.  This  has  the  effect 
that  the  output  of  the  dot 
memory  is  connected  to  the  S 
input  of  dot  flip  flop  U3A, 
while  the  output  of  the  dash 
memory  is  connected  to  the  S 
input  of  dash  memory  U3B, 
One  input  of  NOR  gate  U7A 
also  receives  a  high  signal 
which  stops  the  clock. 
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Fig,  2.  Circuit  diagram  of  the  MINI-MOS  keyer  Parts  list:  Ul  -  401 1  quadruple  2-input 
NAND;  U2t  U4  -  4081  quadruple  2-input  AND;  U3  -  401 3  dual  D-type  flip  flop;  US  -  4024 
7-stage  binary  counter;  U6  -  4071  quadruple  2-input  OR;  U7  -4001  quadruple  2-input  NOR; 
Ql  -  2N5400  or  other  small  signal  PNP  transistor  with  a  voltage  rating  sufficient  for  the  keying 
voltage  of  the  transmitter;  Q2  -  2N4142  or  most  any  other  smalt  signal  NPN  silicon  transistor; 
R5,  Rl I  -  miniature  potentiometers,  100k  Ohm  linear  taper;  R6f  RS  -  trimpots,  one  turn, 
100k  Ohm;  C4  -  see  text;  C3  -  22  microfarad,  15  volts;  Bl  -  standard  9  volt  transistor 
battery;  B2  -  A  A  cell,  regular  or  alkaline  type;  SP  —  miniature  speaker,  2  inch  diameter  (Radio 
Shack  or  other). 
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/7£.  3.  Reset-set  (RS)  type  flip  flop  made  up  from  NAND 
gates.  The  "truth  table"  shows  the  relation  between  signals  at 
the  inputs  and  outputs  of  the  circuit. 


therefore,  has  not  been  reset. 
This  causes  a  high  signal  at 
the  D  input  of  USA,  This  flip 
flop  thus  does  not  change  its 
state  when  the  clock  signal 
goes  low,  which  results  in 
another  dot  being  sent. 

3,  The  dot  contact  has 
been  opened  and  the  dot 
memory  has  been  reset,  but 
the  dash  contact  has  been 
closed,  setting  the  dash 
memory.  This  results  in  a  low 
signa!  at  the  D  input  of  U3A 
and  a  high  signal  at  the  D 
input  of  U3B.  When  the  clock 
signal  goes  low,  U3B  will  be 
set,  while  simultaneously 
U3A  is  reset.  Thus  a  dash  will 
be  sent  following  the  dot. 

4.  Both  the  dot  and  the 
dash  contact  are  closed  and 
both  memory  flip  flops  are 
therefore  in  the  set  position. 
This  would  place  a  logical  1 
at  the  D  inputs  of  both  U3A 
and  U3B,  were  it  not  for  the 
iambic  gates  U2A  and  U2C 
These  gates  have  one  of  their 
inputs  connected  to  the  0 
output  of  the  "opposite" 
memory  flip  flop.  Because 
the  dash  memory  is  in  the  set 
position,  its  Q  output  is  low. 
Via  U2A  this  results  in  a  low 
signal  at  the  D  input  of  U3A. 
The  dot  memory  is  also  in  the 
set  position,  but  U3A  is 
trying  to  reset  it.  As  can  be 
seen  from  the  truth  table  in 
Fig.  3,  this  causes  both 
outputs  of  the  memory  flip 
flop  to  go  high.  Via  U2Cthis 
results  in  a  high  signal  at  the 


Now,  when  either  the  dot 
or  the  dash  contact  is  closed, 
causing  a  logical  0  at  the  set 
input  of  the  dot  or  dash 
memory,  the  Q  output  of  this 
memory  flip  flop  will  go  high. 
This  in  turn  causes  the  corres- 
ponding D  flip  flop  to  be  set 
instantaneously  via  its  S 
input.  When  the  D  flip  flop  is 
set,  its  Q  output  goes  low. 
This  causes  the  appropriate 
memory  flip  flop  to  be  reset 
at  the  instant  the  dot  or  dash 
contact  is  opened  again.  The 
logical  0  at  the  Q  output  of 
the  D  flip  flop,  via  AND  gate 
U4A,  also  disconnects  both 
memory  flip  flops  from  the  S 
input  of  their  associated  D 
flip  flop.  At  the  same  time 
the  clock  is  started. 

The  D  flip  flops  now 
operate  in  the  synchronous 
mode  and  can  change  their 
state  only  when  a  negative 
going  transition  occurs  at 
their  C  inputs.  Let  us  assume 
that  the  dot  flip  flop  U3A  has 
been  set  in  this  way,  and 
examine  what  happens  when 
a  negative  transition  occurs  at 
the  C  inputs  of  U3A  and 
U3B.  There  are  actually  four 
different  possibilities: 

1.  The  dot  contact  has 
been  opened  and  the  dot 
memory  has  been  reset.  The 
dash  memory  has  not  been 
set.  This  results  in  a  low 
signal  at  the  D  input  of  U3A. 
When  the  clock  signal  goes 
low,  this  flip  flop  will  there- 
fore be  reset  and  the  circuit 
returns  to  the  standby  status. 

2.  The  dot  contact  is  still 
closed  and  the  dot  memory, 
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D  input  of  U3B.  When  the 
clock  signal  goes  low,  this 
causes  U3A  to  be  reset  and 
U3B  to  be  set.  If  the  dot  and 
dash  contacts  continue  to  be 
closed,  the  process  will  be 
reversed  the  next  time  the 
clock  signal  goes  low.  The 
keyer,  therefore,  will  send 
dots  and  dashes  alternately  in 
the  so-called  iambic  mode 
until  one  or  both  key  con- 
tacts are  opened.  (The  word 
iambic,  incidentally,  comes 
from  the  iamb  or  iambus,  a 
Greek  verse  in  which  long  and 
short  syllables  alternate.) 

U3A  remains  in  the  set 
position  while  a  dot  is  being 
sent,  as  well  as  for  the  space 
that  follows,  The  clock  pulse 
to  reset  U3A,  therefore,  has 
to  occur  two  dot  elements 
after  the  flip  flop  has  been 
set,  The  clock  pulse  for 
resetting  the  dash  flip  flop 
U3B  has  to  come  4  dot  ele- 
ments after  it  has  been  set.  In 
order  to  obtain  the  spaces 
after  the  dot  and  dash,  pulses 
after  1  and  after  3  dot  ele- 
ments are  also  required. 
These  pulses  are  obtained 
from  the  clock  through  a 
pulse  divider.  The  clock 
consists  of  the  NAND  gates 
U7A  and  U7B,  which  are 
connected  as  a  free  running, 
gated  multivibrator2'3.  This 
circuit  is  amazingly  stable, 
and  a  variation  of  the  supply 
voltage  between  6  and  10 
volts  causes  a  frequency  shift 
of  only  about  1  %.  The  square 
wave  at  the  output  of  the 
multivibrator  is  not  com- 
pletely symmetrical,  however, 
the    first    period    after 
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Fig.  4.  a,  First  design  of  the  keying  section,  h,  DeMorgan's 
theorem  (see  text)  applied  to  the  NOR  gate. 


being  gated  on  may  have  a 
slightly  different  length  than 
the  following  periods.  In 
order  to  avoid  timing  errors, 
the  clock  signal  was  not  used 
directly,  but  was  divided  in  a 
frequency  divider.  The  IC  U5 
very  conveniently  contains 
not  fewer  than  seven  flip 
flops  which  are  connected  as 
a  seven  stage  binary  counter. 
The  output  of  the  fifth  stage, 
05,  goes  high  after  24  or  16 
input  pulses,  and  goes  low 
again  after  2^  or  32  input 
pulses.  This  output  is  used  to 
represent  one  dot  element. 
Similarly,  the  output  of 
the  sixth  binary  stage,  Q6, 
represents  two  dot  elements, 
and  the  output  of  the  seventh 
stage,  Q7,  four  dot  elements. 
A  signal  representing  three 
dot  elements  is  obtained  by 
connecting  Q5  and  Q6  to  the 
inputs  of  AND  gate  U4C  A 
reset  pulse  after  2  dot  ele- 
ments must  occur  only  if  a 
dot  is  being  sent,  that  is,  if 
U3A  is  in  the  set  position. 
Output  0  of  U3 A  is  therefore 
used  to  gate  output  Q6  via 
AND  gate  U4B.  If  U3A  is  not 
in  the  set  position,  the  reset 
pulse  comes  from  output  Ql 
and  occurs  after  4  dot 
elements.  OR  gate  U6A  is 
used  to  combine  the  two 
reset  pulses.  The  output  of 
this  gate  not  only  provides 
the  clock  pulse  for  the  two  D 
flip  flops,  but  also  resets  the 
binary  counting  stages  of  U5. 
As  a  matter  of  fact,  when  Q6 
or  07  goes  high  and  applies  a 
high  signal  to  the  R  input  of 
U5>  resetting  the  binary 
stages  causes  the  output  to 
immediately  go  low  ag^in. 
The  clock  pulse,  therefore,  is 
only  about  one  microsecond 
long. 

Most  modern  transmitters 
and  transceivers  use  grid 
block  keying  and  their  keying 
input  carries  a  negative 
voltage  of  somewhere 
between  50  and  150  volts 
with  respect  to  ground.  On 
"key  down/"  the  key  has  to 
sink  a  current  of  a  few 
milliamperes.  This  voltage  can 
easily  be  keyed  with  a  PNP 
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FIRST 


Make  this 
comparison: 

The  GTX-1  gives  the  high 
quality  performance  that 
compares  with  Motorola,  GE, 
RCA  or  any  other  hand-helds 
that  sell  for  $700  or  more. 


THEN 

Check  these 
features: 


Small:  only  8  x2.6wxL28". . . 
Appearance:  slim  silhouette 
all  black  metal  .  .  .  Service- 
able: easy  access  to  sepa- 
rate receive  and  transmit 
circuit  boards  .  .  ,  PLUS?  6 
pole  xtal  filter  for  superlative 
receiver  operation  .  .  .  and: 
trimmers  on  receive  and 
transmit  xtals:  standard  10J 
MHz  1st  IF. 


and  specs: 


Rec.  Sens,:  ,2/aV  for  12  db 
SI  NAD  .  *  .  Adjacent  chan- 
nel rejection:  ±30  kHz  55 
db  .*.  .  -,  Spur  Resp.:  more 
than  65  db  .  .  +  Audio  Out- 
put: 500  mw  .  .  .  Power  out- 
put: Hi  3  w,  Lo  1  w  .  ,  . 
Audio  Quality:  Distortion 
free,  crispr  clear  receive  and 
transmit 


NOW 

Look 

at  the  Price: 


r 


r  *>  1 1 


it 


G-. 


^av 


MAD£  )h 


GTX-1 

2  Meter  G  channel 

Hand-Held 
(without  encoder) 


GTX-1T 

with  Built-in 
Tone  Encoder 


$ 


249 


95 

id.) 


$ 


299 


95 

it  I  id.) 


GENAVE  stocks  most  common  2-M 
Xtals  for  immediate  delivery 
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i 
i 

1 1 
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I  NAME 

I 

I  STATE  &  ZIP 


Use  This  Handy  Order  Form 


4141  Kingman  Dr.,  Indianapolis,  IN  46226  r 
Flaae-ii  enters  accepted    017  +  546-1111) 


ADDRESS 


CITY 


AMATEUR  CALL 


□ 


GTX200-T 


2-meler  FM,  100  channel  combi- 
nations, 30  watts  with  factory 
installed  tone  encoder  (inci. 
146,94  HK7] 


n 


GTX-200 


2-meter  FM,  100  channel  combine 
tionSp  30  W3tts  (I  ncl.  146.94  MHz) 


6TX-I0-S 


2-meter  FM,  10  channels*  10  watts 
(Xtals  rot  included? 


□ 


2-rcieter  FM,  10  channels*  30 
watts  with  pushbutton  frequency 
selector  (fncL  146.94  MHz) 


GTX-1 


2-ntter  fm,  fc-cnafinci,  3.5  watts 
Handheld 


Dgtx-it 


Same  as  GTX-1,  plus  Factory 
installed  Tone  Encoder 


(Bat  itt  incl.) 
Operate  Auto  Patch 

♦0999s 

(Bat.  Ml  iitU 


Hingo  Ranger  ARX-2  £  db  2-M  Base  Antenna 

@  $29.95  $. 


□  LambrJa/4  2-M  and  6-M  Trunk  Antenna 


@  $29,95  J. 


O  TE-I  Tine  Ei  coiler  fzt  for 
Dlug-in  installation  w  most 
amateur  transceivers    @  $59,95  $. 


OTE-II  Tone  Encoder   Pad  for  installation  on 
most  Hand-Helds  @  $49.95  $. 


D  PS  1  AC  Power  Supply  for  use  with  all  makes 
of  transceivers  14  VDC-6  amps    @  569.95  $_ 

and  the  following  standard  crystals  @  $4.50  each  $^_ 
Nonstandard  crystals  @  $6,50  each: _$_ 


ACCESSORIES  FOR  GTX-1  and  GTX-1T 

G   PS1-1I  Optional  Niead  battery  pack 

$29,95  %- 
D  KJ  Charger  for  G1X-KTJ  battery  pack 

$39,95    $_ 

D   GLC-1  Leather  carrying  case  .„ $12-95    I- 


O  TE-III  Tone  Encoder  (for  use  with  GTX-1] 

$49.95    $. 


Add  S4  per  Radio  for  Shipping. 
Handling,  and  Crystal  Netting, 

Payment  by: 

□  Certified  Check/ Money  Order    U  Personal  Check 

OC.O.D.  Include  20%  Down 

Note:  Orders  accompanied  by  personal  checks  will  require 

about  two  weeks  to  process. 

20%  Down  Payment  Enclosed.  Charge  Balance  To; 

n  BankA  me  Heard  ti Expires  

□  Master   Charge  # Expires   

□  Interbank   # Expires 


1 


IN    residents   add   4%    sales    tax:  | 
CA    residents  add   6%    sales   tax: J 

All  orders  shipped  post-paid  within  continental  U.S. 

(allow  6  weeks  delivery,) 


CLIP  OUT  AND  ORDER  NOWl 


CLIP  OUT  AND  ORDER  NOW 


1 

a 

? 
■ 


U5 


CLOSED 
CONTACT         OPEN 

CLOSED 

DASH 
CONTACT        CPEH 


UIA 

UlC 

SETT 

USA     RESET 

SET 

U3fl    RESET 

91 


n 


ii 


ji 


j  i 


i 


1 


n 


n 


J~L 


■: 


l 


v   OS 


UTT 


si_r 


rLTLTLTLR 


01 


DM 
OFT 


1 


n 


J        LTLT 


1 


/v£i  5.  Pt//se  diagram  showing  the  signals  at  different  points  of  the  circuit  when  the  letters 
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transistor  of  sufficiently  high 
voltage  rating.  The  emitter  of 
this  transistor  has  to  be  con- 
nected to  the  +VDD  voltage 
of  the  CMOS  circuit.  The 
transistor  is  turned  on  by  a 


logical  Oat  its  base. 

The  initial  design  of  the 
keying  section  is  shown  in 
Fig,  4a.  The  two  AND  gates 
together  with  the  inverter  and 
NAND  gate  are  used  to  turn 


Oi 


SPEAKER  /"""\  lu 

?2       *   BATTERY    f\ E    B    fl  * 

mi  {   ■  ♦    »   - — 


U6 


ud 


U4 


U3 


■Jl 


01 


0-V5S 

COM WON 


DOT    OASti 


/.  ft  lrV/V//7c/  diagram  of  the  M/NI-MOS  keyer,  View  is  at  the 
pins  of  the  integrated  circuits. 


the  keying  signal  off  during 
the  last  dot  element  of  a 
keying  cycle,  thus  providing 
the  space  after  the  dot  or 
dash.  The  circuit  in  this  form, 
however,  does  not  utilize 
efficiently  the  gates  that  are 
left  over  from  the  timing 
section  of  the  keyer.  The 
circuit  of  Fig.  4a  was  there- 
fore modified  using  a  rule 
known  as  the  DeMorgan 
theorem  (named  after  a  19th 
century  British  malhema- 
tician).  This  rule  simply  states 
that  a  gate  can  be  replaced  by 
its  opposite  type  (AND  with 
OR  or  OR  with  AND)  if 
inputs  and  output  of  the  gate 
are  inverted.  If  this  rule  is 
applied  to  the  NOR  gate  of 
Fig.  4a,  the  circuit  of  Fig.  4b 
is  obtained.  If  the  rule  is 
applied  a  second  time,  this 
time  to  the  two  NAND  gales 
of  Fig.  4b,  the  final  circuit 
shown  in  Fig,  2  results,  which 
utilizes  the  available  gates 
much  more  efficiently  than 
the  initial  design. 

The  sidetone  oscillator  was 
built  from  the  remaining  two 
NOR  gales  (U7C  and  U7D), 
using  the  same  circuit  as  for 
the  clock.  One  OR  gate,  (J6D, 
which  was  left  over,  was  put 
to  good  use  as  a  buffer  10 
make  the  frequency  of  the 
sidetone  oscillator  indepen- 
dent of  the  sidetone  volume. 


U6D  has  to  be  connected  to 

the  output  of  U7C,  which  is 
low  during  standby  to  keep 
current  from  flowing  during 
the  standby  mode.  The  side- 
tone  signal  is  applied  to  the 
base  of  transistor  Q2,  which  is 
driven  in  class  C  mode.  When 
volume  control  R11  is  com- 
pletely counterclockwise,  Q2 
remains  cut  off  and  no 
separate  on-off  switch  for  the 
sidetone  is  necessary.  The 
power  lor  the  speaker  is 
supplied  by  a  separate  battery 
(one  A  A  cell).  This  was  found 
to  be  simpler  than  providing 
an  output  transformer  for  the 
speaker. 

The  keying  transistor,  Q1, 
is  rated  for  a  maximum 
collector-emitter  voltage  of 
-120  volts.  Its  current  sinking 
capability  is  determined  by 
the  resistance  of  R9.  With 
the  value  given  in  Fig,  2,  the 
keyer  can  sink  currents  of  up 
to  4  milliamperes  even  when 
the  battery  voltage  has 
dropped  to  6  volts. 

For  use  with  a  cathode*  or 
emitter-keyed  transmitter,  01 
can  be  used  to  drive  an  NPN 
transistor  with  a  voltage  and 
current  rating  sufficient  to 
key  the  transmitter.  In  this 
case  R9  has  to  be  chosen  so 
that  the  NPN  transistor 
saturates  safely  on  "key 
down/'  The  MINI-MOS  keyer 
also  will  have  to  be  grounded 
at  the  -VSS  rather  than  the 
+VDD  side  of  the  battery. 
This  modification,  however, 
is  likely  to  increase  the 
current  drain  on  the  battery. 

In  order  to  show  how  the 
different  parts  of  the  M1NI- 
MOS  keyer  circuit  work 
together,  a  timing  diagram  is 
given  in  Fig.  5.  This  diagram 
shows  the  voltages  at  various 
points  of  the  circuit  when  the 
letters  "-T-E-K*"  are  being 
sent.  For  the  letter  K,  which 
has  been  shown  as  being  sent 
in  the  iambic  mode,  the  func- 
tion of  the  dol  and  dash 
memories  can  easily  be  seen. 

Construction  of  the  Keyer 

It  is  much  easier  to  build 
the  M1NI-MOS  keyer  than  to 
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understand  the  functioning  of 
its  circuit.  The  circuit  was 
assembled  on  a  small  piece  of 
perforated  circuit  board.  The 
wiring  was  done  with  #24  bus 
wire,  using  spaghetti  tubing 
(preferably  teflon)  as  insula- 
tion at  the  points  of  wire 
crossing.  All  that  is  necessary 
for  this  technique  is  a  small 
soldering  iron,  tweezers,  a 
steady  hand,  and  —  if  one  is 
over  40  -  a  good  watchmaker 
loupe.  Long  wire  runs,  like 
the  supply  buses,  were 
"woven"  through  the  holes  of 
the  circuit  board  to  stabilize 
the  wire  in  order  to  prevent 
shorts.  From  previous  ex- 
perience, however,  it  was 
found  advisable  to  work  from 
a  wiring  diagram  in  order  to 
prevent  errors.  This  wiring 
diagram  is  shown  in  Fig.  6.  (It 
would  be  a  service  to  man- 
kind if  some  fellow  ham 
experienced  in  the  fine  art  of 
PCB  layout  would  convert 
Fig.  6  into  a  printed  circuit 
board.)  A  view  of  the  com- 
pleted circuit  board,  mounted 
in  the  mini  box  together  with 
the  other  components,  is 
shown  in  Fig.  7. 

It  might  be  worth  men- 
tioning that  the  circuit  was 
first  assembled  on  one  of  the 
plug-in  boards  available  for 
the  breadboarding  of  IC 
circuits.  In  transferring  the 
breadboard  to  the  final 
circuit  board,  an  unusual 
problem  was  encountered: 
The  circuit  did  not  work, 
because  the  pinout  diagram 
for  the  CD401  3  in  the  RCA 
databook  (1975  edition)  con- 
tained an  error  (Fig.  6,  how- 
ever, shows  the  correct 
connection). 

The  keyer  has  only  three 
external  controls:  adjust- 
ments tor  code  speed  (R5) 
and  sidetone  volume  (R11), 
and  the  tuning  button,  which 
was  mounted  on  top  of  the 
minibox.  Trimpots,  accessible 
through  holes,  allow  setting 
of  the  sidetone  frequency 
(R8)  and  the  maximum  code 
speed  (R6).  The  minimum 
code  speed  is  determined  by 
C4.   When  a   .05  microfarad 


capacitor  is  used,  the  slowest 
code  speed  is  about  5  wpm, 
while  a  .025  microfarad 
capacitor  results  in  a 
minimum  speed  of  about  10 
wpm.  These  capacitors  should 
be  of  the  mylar  type  in  order 
to  avoid  frequency  changes 
with  changing  temperatures. 
Because  of  the  stability  of  the 
clock  circuit,  it  is  actually 
possible  to  calibrate  R5 
directly  in  wpm,  which 
should  be  of  interest  if  the 
keyer  is  used  to  send  code 
practice  lessons.  The  standard 
code  speed,  as  it  is  used  for 
the  FCC  code  test,  is  based 
on  words  exactly  50  dot  ele- 
ments long  (the  reference 
word  is  "Paris").  Because  16 
pulses  at  the  output  of  the 
master  clock  (U7B)  corres- 
pond to  one  dot  element,  the 
code  speed  can  be  calibrated 
by  measuring  the  clock  fre- 
quency. If  available,  a 
counter  can  be  used  for  this 
purpose;  otherwise,  the  fre- 
quency can  be  beat  against  an 
audio  oscillator.  A  code  speed 
of  "X*1  wpm  corresponds  to  a 


clock  frequency  of  X  times 
13.3  Hz.  Thus  a  code  speed 
of,  for  instance  20  wpm,  is 
sent  when  the  clock  is  set  to  a 
frequency  of  266  Hz. 

The  standby  current 
drawn  by  the  circuit  is  less 
than  I  microampere.  In  the 
standby  mode  the  life  of  the 
battery,  therefore,  is  actually 
determined  by  its  shelf  life. 
On  "key  down"  (actually, 
when  both  paddles  are 
pressed),  the  circuit  draws 
between  850  and  1000  micro- 
amperes, depending  on  the 
setting  of  the  sidetone 
volume.  For  this  current 
value  the  tables  of  the  battery 
manufacturers  show  an 
estimated  life  of  about  450 
hours  until  the  battery  has 
been  discharged  to  5  volts. 
The  battery  should  therefore 
be  good  for  well  over  one 
year  of  daily  operation.  So, 
once  a  year  let  the  MINI-MOS 
keyer  have  a  new  set  of 
batteries,  whether  it  needs  it 
or  not.  The  sidetone  ampli- 
fier, however,  at  maximum 
volume     draws     up     to     10 


milliamperes  of  current.  With 
a  standard  (carbon-zinc)  AA 
cell,  this  results  in  a  battery 
life  of  only  about  200  oper- 
ating hours.  If  the  sidetone  is 
used  at  high  volume  settings, 
use  of  an  alkaline  type  AA 
cell  is  therefore  recom- 
mended to  assure  a  full  year 
of  operation  on  one  set  of 
batteries. 

The  MINI-MOS  keyer  can 
be  operated  with  any  single 
or  double  (squeeze)  paddle 
key,  although  the  iambic 
feature  can,  of  course,  be 
utilized  only  with  the  latter 
type.  ■ 
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Fig,    7.    View  of  the  completed  keyer  with  the  top  of  the  minibox  removed.  The  sidetone 
speaker t  the  batteries  and  the  tuning  push-button  are  mounted  in  the  top  and  connected  to  the 

circuit  board  by  a  4  lead  ribbon  cable. 
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why  waste  watts? 


SWIM  guards  against  power  loss 

for  S21.95 

If  you're  not  pumping  out  all  the 
power  you*re  paying  for.  our  little 
SWK-i  combination  power  meter 
and  SVVR  bridge  will  tell  you  so.  You 
read  forward  and  reflected  power 
simultaneously,  up  to  1000  watts  RF 
and  1:1  to  infinity  VSWR  at  3.5  to  150 
MHz. 

Got  M  all  tuned  up?  Keep  it  that 
way  with  SVVR-l.  You  can  leave  it 
right  in  your  antenna  circuit. 


S 


a — =7=*. 


High-Q  Fixed  Antennas 

All   Swan    Beam    Antennas    are    Rated 
for  2000    Watts    and   Designed  to  use 
52    Ohm   Coaxial    Feed  lines 


ELECTRONICS 


*  U£l    "  i"r 


HEAVY  DUTY  4-ELEMENT 
TRIBAND  BEAM, 

Four  working  clemnnts  on  ftach  band 
in  |0*  15  and  20  meters.  24  tool 
boom  permits  op H mum  spur: ins  For 
maximum  forward  gain  and  front- 
To-back  ratio.  All  traps  are  precision 
Tuned  find  weather-proofed  Hugged 
reliability  assurer  ability  to  with- 
stand winds  up  to  100 rciph  T8-4HA, 

HEAVY  DUTY  3-ELEMENT 
TMBANn  BEAM, 

Three  working  elements  on  each 
band  in  10,  15  and  20  motors  16 
foot  boom  requires  a  Lighter  duly 
rotor  and  tower  thiin  the  T&-4HA 


but  still  provides  excellent  perform- 
nnce   tharm  rtttristici.    Prei  ision 
tuned   and    weather-proof nd    trflpfl 
are  cumbinod  with  rugged  conatnn 
tion-  TB-JFIA 

ECONOMICAL  2-ELEMENT 
TIIBAMJ  BEAM. 

Jwu  working  elements  on  ea<  h 
band  in  10,  15,  and  20  meters  fc.5 
fool  aluminum  boom  can  easily  be 
ruined  on  en  Jnexpennivo  mast  find 
operated  with  a  ^inndard  TV 
rotator.  Withstands  winds  up  to  80 
TB-2A 


HEAVY  DUTY  2-ELEMENT 
40-METER  BEAM. 

Two  working  ulemimis  on  15,73  foo! 
steel  boom.  Maximum  forward  gain 
and  fmnMn-hB<:k  rutin  in  the  CW  or 
phone  portion  of  the  40-meter  hand 
is  easily  achieved  far  optimum 
pefformaflre.  Large  rugh-Q  loading 
is  are  weather-proofed  Rugged 
design  easily  takes  100  rnph  winds. 
MB-40H 
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ELECTRONICS 


SWAN  BEAM  ANTENNA  SPECIFICATIONS 
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SWAN  METERS  HELP  YOU 
GET  IT  ALLTOGETHER 

These  wattmeters  tell  you  what's  going  on. 

with  one  of  these  in  tine  wattmeters     power  readings?  For  whatever  purpose 
you'll  Know  If  you  re  getting  It  afi  we've  got  the  wattmeter  for  you  use 

together  an  trie  T^me  Need  nigh  ac-        vour  swan  credit  card  Applications 
curacy7  High  power  handling7  Peak        at  vour  dealer  or  wrtte  to  us 


CES  Touch  Tone 
Pads—  $49.95  ea 
»  Model  200  - 
acoustic  coup- 
ling •  Model  201 
for  mounting  on 
walkies  or  hand- 
holds 


wmjooo  to-Hot  watr 
meter  Witti  Muscle  scales 
to  2ooo  watts  New  rtai 
response  directional  coup- 
ler for  maximum  accuracy 

$19  95 


WM3000  Peak -reading 
Wattmeter  Reads  «MS 
power  then  with  the  flick 
of  a  switch,  true  peak 
power  of  your  sJriQie- 
sideoano  signal  mats 
wnar  counts  on  5S8 

S»  55 


WM  isoo  High-Accuracy  m- 
une  wattmeter,  10%  full 
scale  accuracy  on  5,  50. 
500  and  15D0  watt  scales, 
2  to  50  WIHJ  Forward  and 
reflected  power  use  it 
for  traubte-5  hooting,  too 

KUS 


ELECTRONICS 

*  ijpniciii.>rv  ^r  c/rii;  corporation 


Touch  tone  pad 
for  the  SR-146A  — 
plugs  into  the  PL 
socket.  $75  com- 
plete with  level 
control.  Fully 
assembled,  with 
back. 


Hams    the    world   over   value  amateur  radio 
products  from  Swan  Electronics.  Among  the 
most    '•-peeled    of    these    are    the    unique 
tingle        hand  riffs  with  that  "special  some 
thins'   extra  -    like  those  illustrated  here. 


SWAM  SS4MA  Tr*n*ceiver 
Fully  •alid-ad at*,  unique  liraad- 
h»nd  tvmnt  an  tM  f»v*  baniii 
and  ml«»»e  V5WS  pmcerrwm 
ti*  up  Iff  300  watts 
f    ittpat  on  »nv  Itrntpmnr  \ 


m>4 


motx 


Sfl  A  N  LINE  AH 
AMPLIFIERS  \ 
Mark  i!  ±O0*>  **lt 
PUP  tul]  ir^ul 
input  pt*w*f  um 
thr  I  itiOX  nui^'hinc 
Cytnrt  I  mAWl  H  *n 
P.E.f  input  jnvrfi' 
huiiM-  with  hii i li  -in 
pOWvl  -.upph.  TYw 
*  Jin  u-l       |i      voun 


SWAN"  TOOCXChimpion  Tram- 

•  r  roo  wait*  PEP  mpm 
«n  «h*  Rvff  mrni  popular 
lejlfffiF  i.igiiii'1   N'ci  nl  her  rtiriii 

tltrW  |ivBB  yOU  lliL£  miirh 
fiiAvi'i  Kind  ijdiivinikmrfl  lor 
n\nnay  Sfl4S  06 


MASK  II 


CYGNET  lirKJX  POBTAmJ 
M^EAR   A  M  I' I  I  ML  K 

jimiir-jpt*  lh*  oulpul  of  1R«  lOOfl 

.net   (n*  iwni.   Rmpiv    add   this 

rh  iHjl  afiit  fdT  auf p  tkiUl  a  Liio- 

W.lTT    riJ    pimiff     OlCipBP'i'    Wiltl    •- 

lamed  ;kj*it  ?uppt^  an4  pTOVT- 
■inn  far  mln-iinl  A1C.  1hi»  Ctjutei 
tflltfr*  i  n.iJU  htRh  t  Hi.  [Ann 

.ind  Ijnniirm  *:HH  ,flfl 
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Additufttal  Swan  products  include  fixed 
and  mobile  antennas,  VFO*9  telephone 
patch.  VOX  u  att meter,  microphones  and 
mount  inn  kits,  As  another  extra  service, 
onto  vet  tonic  a     offers     facto: 

backed     financing     to    tht    amateur    rod 
communr         Visit     an     authorized    Swan 
Electronics  dealer  for  cnniple-t.  of, 

if  yo  u  p  re  fe  r.  WPite         ^^ 

*-*     ELECTRONICS 


TUFTS 

^adio  Electronics 

NE  W  ENGL  \  ND  'S  I  RIENDL ILS  T 
HAM  STORE 


306  Main  St..  Medford   MA  02155 
Phone:  617  395-8280 


44 


Remote 

Motor 
Con  trotted 


SSR-1 

POWER  SUPPLIES 
AC-4  Power  Supply 
DC  4  Power  Supply 


COMMUNICATIONS 
RECEIVER 


£120,00 
.  135.00 


•  Synthesized  •  General  Coverage 

•  Low  Cost  •  All  Solid  State  *  Built-in  AC 
Power  Supply  *  Selectable  Sidebands 

•  Excellent  Performance 

PRELIMINARY  SPECIFICATIONS;  •  Coverage;  500  kHr  to 
30  MHi  •  Frequency  can  be  read  accurately  to  i>eiier  ihan 
5  kHz  *  Sent iftrity  lypitaUy  5  microvolts  for  10  dB  S*N/N 
SSQ  and  (Kite?  ttian  2  microvolts  tor  10  dB  S+N/N  AM 
«  Selectable  sideband*  •  Built-in  power  vupply:  1 17/ 234 
VAC  =  2Q+*  *  H  the  AC  power  source  tails  ttie  unit  switch** 
automatically  to  an  infernal  battery  pack  *tvcr»  usee  eigftf 
D-ceils  (not  »uppF>edi  •  For  reduced  current  drain  on  DC 
operation  the  dtals  do  not  light  up  unless  a  red  pushbutton 
on  the  front  panel  is  depressed 

The  pertormrance.  versmihiy  size  and  low  cosl  of  the 
SSR-i  make  ii  ideal  for  uflo  as  a  stand-by  amateur  or 
novice-amaieur  receiver,  short  wave  receiver,  CB  monitor 
receiver,  or  general  purpose  laboratory  receiver 

Price:  $350  00 


ANTENNA 
SWITCH 


•  Control  unit  works  on  1  TO  220 
VAC.  50/60  Hi,  and  supplies 
necessary  DC  to  motor 

■  Excellenl  for  single  coax  feed  to 
mjltiband  quads  or  arrays  of 
mortobanders.  The  five  positions 
allow  a  single  coax  feed  to  three 
beams  and  iwo  dipoles.  or  other 
similar  combinations. 

■  Control  cable  (not  supplied) 
same  as  for  HAM-M  rotator 

•  Selects  antennas  remotely, 
grounds  all  unused  antennas. 
GND  position  grounds  alt  an- 
tennas  when  leaving  station. 
MFtain-Hat"  construction  shields 
motor  and  switches 

»  Motor:  24  VAC  2  atnp  Lubrica- 
tion good  to  —  40°F, 

•  Swittn  BF  Capability  Maximum 
legaMimit        price:  Si  20.00 


MATCHING  NETWORKS 


GENERAL:  •  All  amateur  band*  *0  thru  80  meier*  In  seven 
600  *,Hz  ranges  •  Solid  Slate  VFO  with  T  kH;  diet  divisions 
•  Mode*  SSB  Upper  and  tower.  CW  and  AM  «  Buirt-in 
Stdvton*  and  automatic  T/R  twitching  en  CW  *  30  tube* 
and  seml-coriductors  •  Dimennoni:  5VH.  irjV'W,  |4K* 
□  ( 14. a  n  21  3  x  :se  5  emj.  Wl;  16  lbs.  t?  3  kg). 

TRANSMIT;  •  VOX  or  PTT  on  SSB  or  AM  *  Input  Power: 
SSB.  300  watts  PEP.:  AM.  260  watts  PEP  controlled 
carrier  compatible  with  SSB  iJnears.  CW,  260  wails  • 
Adjustable  pi-network. 

RECEIVE:  •  Stniitmh/  better  than  !■,  ^v  for  10  dB  5/N  • 
LF.  Select! *iry  2 A  kHU  £-6  cfB.  3  6  kHz  «»  60  dB.  •  AGC 
hilt  on  receive  modes  variable  with  HF  gam  con  rrol.  la  si 
attack  and  slow  release  with  noise  purse  suppression  * 
Die de  De lector  tor  AM  reception         pfice;  S599  00 

34-PNQ  Plug-in  Noise  Blanker  ....  100.00 

FF-1  Crystal  Control  Unit 46.95 

MMK-3  Mobile  Mount  .............  7,00 

RV-4C  Remote  VFO 120.00 


TR-4C 


SIDEBAND 
TRANSCEIVER 


■Hz    «  Audio  Output:  Al  least  1  Watt  at  less  Ihan  10% 
distortion    m  Audio  Output  impedance:  8  Qfims 

TRANSMITTED:  •  RF  Output  Power  1  Watt  minimum  • 
Frequency  Deviation!  Adjustable  to  ~tD  kHz  marimum. 
factory  set  to  6  0  kHz.  •  Multiplication:  12  Times 

Price:  $220.00 

fnc  fading  Dynamic  Mfka,  Over-the-Shoafder  Carrying 
Case,  120  VAC  and  12  VQQ  Cprds,  Speaker /Headphone 
Piugw  and  IQ  ni-cad  Batteries. 


ACCESSORIES 
2-ME1  ER       IVI        Accessory  Crystals  •   Model  MMK-22  and  MB-22  Mobile 

TRANSCEIVER    »«■■■  '«<  TR  22C 


MN-4 
*OQ  watts 


Price:  Si  10.00 


UN  2£XK> 
2000  watts  PEP 

Price:  $220.00 


General:  «  integral  Wattmeter  reads  forward  power  in 
watts  „inrr  vSWR  aifccity  c^n  bo  calibrated  to  read  re- 
jected power  •  Matches  50  ohm  transmitter  output  lo  coax 
antenna  two  dime  with  VSWR  of  al  leasi  S;1  •  Covers  ham 
bands  B0  thru  10  meters  ■  Switches  In  or  out  wjih  from 
panel  switch  •  Size:  5'  ,"H,  tflVW,  B"D  (14.0  x  &J3  x 
20.3  Cm i    MW^OOO,  IJV'O  (36.5  Crr 

*  Continuous  Dutjr  Output:  MfM-4  ?00  watts:  MN-2000. 
1000  watts  [2000  watts  PEPi  •  MN-2000  only:  Up  to  3  in- 
tenna  connectors  selected  Oy  tram  panel  switch 


RF 

WATTMETERS 


Completely  transistorized,  compact,  portable  Z-meler 
VHF  FM  transceiver  with  capacity  for  12  channels  can  be 
used  over  ihe  shoulder,  mobile,  or  in  your  home.  Built-in 
telescoping  antenna,  and  SO- 2 39  connector  Ipr  external 
antenna  Works  barefoot  or  with  accessory  two-way  am- 
plifier Uses  external  12  VDC  or  internal  rechargeable 
m-cad  baltenes  Built-in  f  20  VAC  50-60  Hz  battery  charger 

GENERAL  e  Frequency  Coverage:  t44  through  T4BMH/ 
12  Channels,  2  $upphed:  |1|  Receive:  146  52  MHz.  Trans- 
mit 146  52  MHz  (2)  Receive:  146  94  MHz,  Transmit:  146.34 
MH?  •  Power  Requirements:  13,0  Volls  DC  *  15%  *  Cur- 
rant Drain:  Transmit:  450mA.  Receive:  45mA  ■  Antenna 
Impedance:  50  Ohms  *  Dimensions:  5to"  x  2\t,f  x  71?" 
(13  6  x  5fl  x  19  1  cm)  •  Weight:  g.75  lbs  (17  kg) 

RECEIVER:  *  Sensitivity;  Typically  .5  microvolt  for  20  dB 
qujeii*  ;   ■   IF  Selectivity:  20  kHf  at  6  dB  down.  ±30  kHz 

channel  rejection  greater  than  75  dB  down  *  Rrsl  (F: 
10  7  MHz  with  2 -pole  monolithic  crystal  fillet  «  Second 
IF:  455  kHz  with  ceramic  filter  •  Iniermodulation  Re- 
sponse: Al  least  60  dB  down.  #  Modulation  Acceptance 


Model  AA-10  Power  Amplifier 
•  Use  wilh  TR-22C  or  any 
transceiver  with  up  lo  16  w^ilts 
output  power  •  10  dB  power 
increase  e  Al  feast  10  walls 
output  @  13  B  VDC  *  Ho  re- 
lays —  automatic  transmil/ re- 
ceive switching  a  Small  sue 

Price:  $    49.95 

Model  AC  10  Power  Supply. 
Powers  the  AA-10  and  TB-22C 

Price:  £   49.95 


■X 


DRAKE 


W^4         1.8-54  MHz    Price    S    72.00 
WV-4       20-200  MHz  Price;  S   84,00 

Reads  forward  and  reflected  power  directly  In 
walls  tVSWR  from  nomogram),  Two  scales  in 
each  direction  Si«:  5',,fH.  3^irrW.  4rrO  (14.0  x 
9.5  k  10,2  cm) 

Model     Full  Scale  Calibrdiinn  Accuracy 

ttJ       200  watts      (5 %  of  reading  ->-    2  walls] 
2005  watti    t  { 5*.  of  reading  -  20  watts } 

WVmM       100  wait*    tls^i  of  reading  -    1  watt  ) 
i  COO  watts  pi  read  m*  4  10  warn) 


Till  Uki  BE  ELIMINATED 


WITH  THESE  DRAKE 


FILTERS 


Drjlt  AnilHT  Lom  Pis  j  Fitter  j 


TV-5200  LP 


■ 

rated  toarj  warn  wfrtft  3QC 
w«Hi  gn»  G  rrrpltr*    SO  219 

conn ec lots  bu<.lt   ■"  S19.95 


TV-42-LP 


n  >1  \aw  s^ciion  tllti 

Bd  *>Eh  43  :  MHJ  lui-d'i 

t»0'i     -    i       T  , 

Citii*"!  5    ELand   ma   tf 

"■■;     »^3 

•  ■  •  -  -  *  ■ "  ■      ;  _■ 

son?  cr 


TV  3300  LP 

tOOD  •fits  m*i    Deftrw   30 
WH  nutlion    bEllpr 

$0  dB  Above  *T  MHi 

St9.9B 

TV  aOO  HP  High  Pass  Filter 

mb  Mdai  '-'  j     if   «i 

■   Ty  mii  tt&ir*  asia 

S    9  95 


TUFTS 

Radio  Electronics 

386  Main  Sr  ,  Midford  MA   02156 
Phona:  617-399-S2SD 

NEW  ENGLAND'S  FRIEND  LIES  T 
HAM  STORE 


45 


ir-  MOW  ! 


-tHtere  ! 


«~  Standard 
Communications 


Horizon  2 

25  Witts.  12  Channel*                                                          Walkie  Talkie    136  A 
Pfcnnv  Pmcher  146 A  all  XTALS  (Specify  thre*  frequencies* S298.Q0 


34/94 


94/94 


SCOTCH  TREAT  SPECIAL  a*  above  includes  rubber  ducky  anteruw, 

Nicads  with  base  charger . , $335.00 


LZZI 


] 


SCOTCH  DELUXE  as  above  plus  Deluxe  carrying  case  $349.00 

THE  WORKS:  all  channels  your  choice  spare  Nicad  Battery  pak. .  .  S4OO.O0 


j 


Touch  Tone  mounted  on  back  with  plug  which  will  mate  to  PL 
deck  —  $75  each.  Await  separately  or  with  purchase. 

MOBILE  DELIGHT           HORIZON  2 
6  channel*  your  choice             5/8  wave  gam  antenna 
Trunk  lip  or  rool  mount  your  choice  ...... $295.00 


MOBILE  DELIGHT  DELUXE  as  above  but  all  channels  your  choice  $325.00 

LZZI 


HYEfOUE 


TTmnm  > 


COM  HECTOR 


Touch  Tone  Enclosures 

$2,95  @,  Colors;  Befge,  Groy,  Black 


^omflR 


Standard 
Regency 


CRYSTALS  IN  STOCK 

I  com  Heathkit  Ken 

Wilson  VHF  Eng  Drake 

$4.00  each  -  LIFETIME  GUARANTEE 


Clegg 
And  Others 


Make/Model 

Xmit  Freq. 

Rec.  Freq. 

Please  enclose  S2.00  for  shipping  with  your  order. 


THE  FIRST  AND  STILL 

THE  LEADER  ! 


Uta   mm 


9*   B7 


I  All  C  iwimi  C^BbriMfi  T<nvi  ....!«-  .iM.i)tna  itat  wtit  it  tv 

itltf  14  *lil  f    jl  I  J  VWl  PI  pl"-IO  tfct  M»fr 

Ifiwper  Compact  J  M"  huh  *  «  14'    wide  i  1  73"  Mipn  - 

■vam*il  ul  rini>  5-5  Ihi 

iQtMdi  Dtwn&uni  Muh-i*  Waimn         Wiwi  ovid  W  iniiaii.u 

>l*iv    fh»wHlinn  >      .11      1 1 m i, dim   v      wlict    iBpaarm     -i* 

■    rnodl.    a-Hl    f"U >*   (II    Ihf  II'     'A  tiyilyl  m#¥   "J|  idflBiM^ 

I-JH  -ttyri'r  <imi'in*iLi  I 
fU<Ml-i*    Ca*is*'w«^»  in  uk  l..i»i-     -vduln  tw 


I  »- 


thelC230^oo 


it 


,  ¥h1  Hut  li  Qt  Tte  IC  Zlfl1 


Pw  Ow  6J  O 


*  rt*  Farfm  of  V«i  H«flf 


It* 


$50  Merchandise  Credit 

with  each  IC  230 


HOW  TQ  SAVE  S7S.0Q 
WHEN  YOU  BUY  YOUR  IC-22A  FROM  TUFTS 

With  each  IC-22A  at  $249.00,  get  your  choice  of  15  channels  of 
crystals  at  only  $2.50  per  crystal. 

1C  22A 

146  MHz  FM  10  W  Transceiver 

•22  channel  capacity 

•  lOW  nominal  power  output  w/one  Watt  Jaw  power  position 

•  Frequency  range  146-148  MHz 

•  intermediate  Frequencies  10,7  MHz  First  I.F-,  455  kHz  second  LF, 

•  .4  microvolts  sensitivity  for  20  dS  quieting,  .3  microvolts  for  12  dB 
SINAO 

•  Audio  power  —  1  Watt  into  8  Ohms 


Magnetic  Mount  or  Gutter  Clamp        5/8  wave  -  $38.50 
Specify,  2  meters,  220.  450.  1/4  wave  -  $18.50 


rsen  Antennas 


Larsen  Antennas  to  fit  Any  Mobile  Unit 


W  single  hoie  mount  f£  *WVB         S3t  ^ 

1/4«ave  11.50 


NORTH  SHORE  RF  TECHNOLOGY 


The  Originators  of 

DUPLEXER 


KITS 

100*$  Already  Sold  to  HAMS! 


NOW. ..INTRODUCES  ALL 
NEW  IMPROVED  MODELS 


■  EiiJir  man  av*r  t&  *u*nibtt  and  tun*  « 
COn*i  rut  lion  ■  Emaj  miknl»rnnc*  *  LEm  Coil 


iK  MHf  unburn  &Mb  mi  mBpaii^p 
43ii  D  1Mb  urn  m$  »c«rna  **G  *HJ 
■mi  iiriifflMriffl  SO.Ghtu  paww  r*t!r>g 
B0  «*t|l  fVilmiiaur  lamp  «U1»  (]<■* 
widi  Wgt   Stripping  wilnftl  Ifl  ih*    hH 


tv9«»i*« 


i    t 


'  j 


ED   **l(1   ■  i.ririn  jCiJB.   1*TO1     »l«tiir. 

*'dn  imu*    Er>lp$ipg  «i; 

10' rl  |u    .  i[|-    Fiiufc  rrrcum    Moi  1J*U 


InCMIdull  M'.ILhfcB.    IIS  «*erl 


NOW   You    can 
fifsl  Kind  knowtec 
on  how  m  DUPLEX, 
wrtHfci  by  assembling 
it  your**H  and  £d« 
mofwy.  too! 


ALL  ihese  kits  can 
be  ossDmbF&d  Find 
tuned  In  one  evening 
by  following  easy  tft 
read  manual 


N£W 


INTERDIGPTAL 
ASS  FILTER  HITS 


MODEL     fi.J    «   e^t,     h«t    ran^t,   1«  to  1l« 

"J -J      v>i#f*>N  10SM  *w  .  inMniaM  *w*  0  6OO 

-^    is«o«  •»  fU«  )■*»     nfJaaiL  H> 

iMtWi,    PCTW  nfMg    J5C  nffea    tCWfUiPaH,    tMR{r 

■latrtc  ow  *«4t  'Hiqi    JSHlppm^  Mtigftt  »  «« 
SOP    2T  ■  Tfr*l3     i  TIT    R*:p  t*ofr,**T    Mt*  S)«t 


THEPEHEOB lM  ANC§  o  fa  1 1  u  n  1 1  s  *re  »q  u  >1 

{n    or    toetter    than    any     comrnercialiy 
manufaclurnd  un|(& 

ALL  PARTS  art  professionally  made  to 
invura  vw  ot  tint  quaMy  performance. 


i«i  mc  •-!!*"  i-  «#*i  an* 

tvJ  *i|K  id  tftu    Sib  "     *  #?    ♦   ■  if 

lMn» 

h&dii  ,  I&  rrt .  i  Mi  -ip0i  nn-tn  Mm-' 

mtuH^iH    nib  hii-d  #Hh  IJ  Miv   1Mb 
lard  wilH  ■?  a  M<nLc   &u  r  r  n     • 

i  an 


a  un* 


r  s   ■  r  ■ 


NORTH  SHORE  RF  TECHNOLOGY 


■ 
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Matl    021 5S    Phoni 
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TX144I  Kit 

TX144BW  T 

TX220B  Kil 

TX220BWr/T 

TK432B  Kil 
TX432B  W  T 

flXSOC  Kb 
RX144C  Kil 
RX144CW/T 

RX27DC 
RX«2C  Kit 
RXCF 


engineering 


nioarrritH  frtittr  -  1  nut!  - 

2  itirttft  .S  29  95 

umr  is  ibovt  -  FtcloTV  rtnr*d 

jnd  tested ,  * 49  95 

ir,i|iimi[t#d  HJtCllIM-  -  1  Wilt 

22GMHz   (MMt,',    2195 

white  as  abflvu  -  factury  ftirrrtj 

ind  Tesiet) .,    ,.......*     49,95 

Inuinittcr  «kcitrf  432  Mlij  3995 

tifflt  as  above  -  I ictory 
ind  tested 


•  *  •    I     i    *  * 


■  ■    I    (■  4  ■ 


5995 


59  95 
69,95 


30  60  HHi  icw  mil  pdf  10  1 

WHi  cryital  1i«t#f  . . 

T40l70MHircvtw/2pote10  7 

MHz  crystal  liher  .  „ . . 

tame  3S  abuvii  -  factory  wired 

and  tested 114,95 

210  240  MHi  tew  */2  pod  10.7 

ttHz  nysial  Mtet 69  95 

432  MHi  .cvr  ml  pot*  10 7  MHr 
crystal  frill*  79  95 

accessory  fitter  tor  aboW  ttcem* 
fcift  Bin  7QdB  jdjKxni  c runnel 
tneelion * ,  _„ ,       B.50 


PA2501H  Kit 

PAZ&QIHVt/T 
PA401DH  Kit 
PMD10H  WT 
PA  144  15  Kit 

PAT44/25Kit 

PA22Q,15Kit 
PA 4 J2' 10  Kil 

PA  140/10 

PA140/10 

HTI44B  Kit 


RPTH4  Kil 
flFTZZfl  kit 
RPT432  Kit 


2  meter  power  amp      kit  1m  m  - 
2&w  mil  with  solid  uat«  twitching, 

case,  connactDi  s  . . 

same  as  above  -  laciuiy  wned 

and  tested ,.....„.__ 

2  miter  povnt  amp  -  lOw  in  — 

4Q»  out  -  rpiav  iwicrung 

fame  at  abovr  -  fatroiy  mrcd 


2  mttei  power  amp  -   tw  in  - 
1  5w  nut  -  Iks  case,  tanrwetprs 

and  switching * .  ♦  .  . 

similar  to  PA  144/1 5  kit  except 

25w  uul 

similar  to  PA1 44/15  Nil  Z20  MM/ 
power  imp       ;,imiljF  tu  PAT44/15 

except  t&w  and 412  UHi 

10*  in  -  140w  out  -  2  mete* 
amp  -  factory  Mured  end  trued 
30w  in  -  )4Qw  out  -  7  meter 
amp  -  lac  tor  v  wired  and  tested.  . ,  . 
I  meter  -  Zw  -  4  channel  -  hand 
held  xcvr  with  crystal*  for  146.52 


59.95 
7495 
5995 
74  95 

3995 

49.95 
1995 

49  95 

W995 

15995 

1Z0.95 


I  trailer  -  2  mem  -  I5w  — 

complete  Hr.p  crystalt1  46S  95 

repeater  -  220  MUr  -  15w  - 
tompittt  (Ins  tryruJO  .          ...      465  95 
repeatei  -  10  watt  -  43?  MHr 
(lessaystaUJ 515  95 


HPT144 
RPT220 
RPT432 

PSJKit 
PS15C  Kit 

P51 5C  vrn 

PS25C  Kit 
PS25CW/T 


repealer  -  15  watt  -  1  meter  - 

factory  wired  and  letted 695-95 

repeiltfi  -  15  watt  -  220  MH*  - 

factory  wired  and  testud 695,95 

iep#«lm  -  10  wait      432  MHi  - 
factory  wired  and  leired    ...  749  95 


1 2  rolt  -  power  supply  regulator 

card 

HEW  -  15  amp  -  12  volt  regulated 

pawn  supply  w/tese,  wf aid  back 

corral  timrtirq  and  overvDltarje 

protection  

same  ni above  -  liirluiv  wired 

and  tested .,,.,,,,. 

NEW  -  25  amp  -  12  volt  regulated 
power  supply  w'tete.  w/f old  bach 
current  limiting  and  ovemltap 

protect  urn 

am  at  above  -  factory  Mired 
and  ftittd 


OTHER  PRODUCTS 
C01  Kit 

C02  Kil 

C0H2  Kil 

SC3  Kit 
Ciyilalt 


BV  VHf  ENGINEERING 
ID  gIuimiqI  eeceiw  Mtul  deck 

uv/diipdir  switching 

ID  chumMl  xmii  deck  W; switch 

and  trimmers, 

tottipltie  CAR  awth  3  second  and 

10  Channel  aulo  scan  adapter  for  RX 
we  itock  most  repeater  &  simple i 
pans  from  146  Q  14?  0  leach)     . 


8-95 

79,95 
94.95 

129.95 
149.95 

S     6.95 
1495 

1995 
llfi 

5.00 


KR20^A  ELECTRONIC  KEYER 
A  fine  insrrument  for  si\  around  high  perfor- 
mance electronic  keying.  Paddle  actuation 
force  Ii  factory  adjusted  for  rythmic  smooth 
keying.  Contact  adjustments  on  from. 
Weighting  factor  factory  set  for  optimum 
smoothness  and  articulation.  Over-ride 
"straight  key"  conveniently  located  for 
emphasis,  QRS  sending  or  tune  up.  Reed 
relay  output.  Side-tone  generator  with 
adjustable  level.  Self -completing  characters, 
Plug-in  circuit  board.  For  117  VAC,  50-60 
Hz  or  6-14  VDC.  Finished  in  cream  and 
warnut  vinyl.  PRICE  S67. 50 

KR5-A  ELECTRONIC  KEYER 

Similar  to  KR2Q-A  but  without  side- tone 
oscillator  or  AC  power  supply.  Ideal  for 
portable,  mobile  or  fixed  station,  A  great 
value  that  will  give  years  of  troublefree 
service.  Housed  in  an  attractive  case  with 
cream  front,  walnut  vinyl  top.  For  6  14 
VDC  operation.  PRICE  S38.50 

KR1-A  DELUXE  DUAL  PADDLE 

Paddle  assembly  is  that  used  m  the  KRSO, 
housed    in    an    attractive    formed   aluminum 

case-  PRICE  $25.00 

KR2-A  SINGLE  LEVER  PADDLE 

For    keying  conventional  "*TQ'H  or  discrete 


character  keyers,  as  used  in  the   KR20  A, 

PRICE  $15,00 

KR50  ELECTRONIC  KEYER 

A    completely    automate    eleciforrtc    keyer    fully 

adjustable    to    your    operating   style  and   preference, 
speed,  touch  arid  weight inq,  the  ratio  of  Che  length  of 
dits  and  dahs  to  the  ipact?  between  thnm    Self  ron 
trolled  koyer  to  transmit  you*  thoughts  clearly,  artieu 
lately  and  blrnoft  effortlessly.  The  iambic    Isqinreze) 
feature   allows    the   insertion  of  di  I   rJahs  with 

perfect  timing. 

An  automatic  weighting  system  provides  increased 
character  id  space  ratio  at  slower  speeds,  decreasing  as 
the  speed  ts  increased,  keeping  the  feasance  between 
smoothness  at  low  speeds  and  easy  to  copy  higher 
speed  High  intelligibility  and  rythmic  transmtision  it 
maintained  at  all  speeds,  automatically, 

Memories  piovided  for  both  dits  ;mrj  dahs  but  either 
may  be  defeated  by  switches  on  the  rest  panel  Thus, 
the  KR50  may  be  operated  is  a  full  iambic  (squeeze! 
kever,  with  a  tingle  memory  or  as  a  conventional  type 
keyer   All  characters  are  self  completing 

PRICE  S1 10,00 

SPECIFICATIONS 
Speed  Range:  6-50  w. p.m. 
Weighting    Ratio    Range:    50%    to    150%   of 
classical  dit  length. 


Memories:     Dit   and    dah.    Individual    defeat 

switches. 
Paddle  Actuation  Force:  5-50  gms 
Power    Source:     117VAC,    50-60    Hz,    6-14 

VDC 
Finish:    Cream   front,  walnut  vinyl  top  and 

side  panel  trim. 
Output:    Reed  relay.  Contact  rating  1  5  VA, 

400  V.  max. 
Paddles:     Torque     drive    with     ball     bearing 

pivot. 
Side  tone:  500  Hz  tone. 
Adjustable  output  to  1  volt. 
Size  HWD:    2%"  k  5V  x  8tt" 
Weight.  1ft  lbs. 


TRW 

TEN -TEC 


KR50A 


322001 


SSK-1 


404-002 


Mode)  310-001: 
Standard  Key, 
nickel  plated  hard- 
ware, no  switch  — 
$6.65, 

Model  310-003: 
Standard  Key, 
nickel  plated  hard- 
ware, with  switch 
-  S8.25 

Model  320-001: 
Stand. nd  Heavy 
Duty  Key  with 
nickel  plated  hard- 
ware, no  switch  — 
$8.20. 

Model     320-003 
Same   as  -001   ex- 
cept with  switch  — 
$9.35. 

Model  404-002 
SSK-1:  Chrome 
Plated  -  529,95; 
Black  Wrinkle 
Finish  -  $23.95. 

Code  Practice 
Set  with  Key- 
S18.50; 


Mobile  Amplifiers  With  Versatility 


Fully   VSWR   &   reverse  voltage   protected 

No  tuning  required  across  band 

SwStchable  Class  C  or  AB  operation 

Built-in   TR    switching,  w/mcreased  delay 

for  SSB 

Fully  compatible  with  all  1  15W  FM/SSB/ 

AM/CW  rigs 

All  solid-state  and  microstrrp  construction 


SPECIALTY  COMMUNICATIONS  SYSTEMS.  INC 


INPUT 

OUTPUT 

OPERATING 

SIZE 

FREQUENCY 

MODEL 

POWER 

POWER 

CURRENT 

CM 

RETAIL 

MHi 

NOMW 

NOM.W 

^13.6V0C 

HXWXL 

PRJCE 

50-G4 

GMHMOOt 

10 

100 

T2 

7  1X102X22,9 

S169.9S 

144  1 48 

2MtO70'L 

10 

70 

8 

7.1X10.2X16.5 

139  95 

144  146 

2M10140L 

10 

140 

to 

7.1X102X2^7 

219  95 

220225 

1  3M1O60L 

10 

€0 

1 

7.1X10.2X16.5 

159,95 

420450 

70CM2-10L 

2 

10 

2 

7.1X10.2X16.5 

T09.95 

420450 

7DCM10-4GL 

i-.i 

35 

6 

7  1X10  2X16.5 

139  95 

TUFTS 


io  Electronics 


386  Mam  St.,  Medford   MA   02155 
Phone:  617  395  8280 


NEW  ENGLAND'S  FRIENDLIEST  HAM  STORE 


iraswr  chiirji 
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6  METER  BEAMS 


3-5-6-10   ELEMENTS 

Prtkvt**  performaae*  from  rtx$K£ii»  lull  size,  <"■  mater  beams. 
EleaMMl  spacing.!  J  nil  lengths  ka.vv  h«ii  carefully  *a(l***end  to 
kite  bn,i  jntitjn ,  faigb  foraanS  gam.  good  fraeJ  bo  back  ratio 
ill  f rcqueno  rHpmH^ 

Boom,  arf  .«£&  will  and  riencnU  ar*  3/4"  -  9  49  «raU 

*cn  mlra»  chrome  lim»*i  aluminum  tuhiii£.  The  3  and  3  elLmrsii 
beama  hav.  -II    rbocrm*,  Thrfiaiul  lurjrmcm  beams 

"  -  I  i  r  ^Kim&.  All  brmcketa  an  in;,-.,..  tftiige 
farmed  .ikiniitium.  fcrlichl  I'ttLlKh  uji.  i  |  .i u l .. . i  -.ji.. i .. 1 1  -i ; 1 1 1 ■  :i i i j u h tn.tj] (' 
for  up  to  l  n/s"  mrtm  mi  :i  ami  r,  >  ,t  aacI  2"  ,m  <3  jind   10 

elemrni  beams »  Ait  UR"luis  iruty  k»  mourned  tnr  horizontal  ur 
vrrtjeat  polarization, 

X**  Stature*  laduda  a itju*i*hlc  t«?n*lh  r  Lenient*,  kilowatt  Reddi 
Hatch  ami  built-in  cnu  litiin.e  for  direct  %£  ohm  l'o*»i.  These 
beam*  ^ rr  factum   marked  add  angled  with  kDatmcUaaft  lor 


CMT 

.■«j. 
loom  t 
i  dnflilt  Fi 
Turn  R.:. 

^Wrtl    CI  Jin 

" 

ifetdfa 


l«urf«*ra 

E- 

117 

6 

7  5ilB 

7  tttt 


A&r," 

17 
117' 
7  6 
95 
24  do- 
ll ib& 


■ 

"■  _^S.*  u 

1  ro 

24r 

117' 

\\r 

i  I 

13' 

il  5tiB 

UrtB 

25  dB 

28dfl 

IB  iba 

n 

RINGO 
RANGER 

for  FM 


43  dB"  -  6  dB" 
Omnidirectional 

GAIN 

BASE  STATION 

ANTENNAS 

FOR 

MAXIMUM 

PERFORMANCE 

AND 

VALUE 


CufIi  Craft  has  created  aunt  her  first  by  making  the 
world**  most  popular  2  meter  antenna  twice  :i»  good. 
The  new  Ringo  Hanger  is  develop*!  from  the  l» 
AIM'  with  three  half  waves  m  phase  and  a  one  eighth 
wave  mitrhfnf  ttttk  Ringo  ttanger  grres  an  extremely 
low  jingle  of  nutiatkm  for  I  stgnnJ  coverage   I' 

tii mil -It*  over  :i  broad  Imp  range  and  jierfectly 

match H  Ut  52  ohni  caa& 

ARX-2.       137  160  MH*,  4  lbs..  113" 

ARX-220     220-225   MH*    3  lbs  ,      75 

ARX-tSO    43§-450  MH*.  3  lbs,,     39 

-     Prfirasee  i±   *  tv#  tftpote. 

"  V.*t***9Hb  V*  «■**!  *ltei>  o**4  *■  jf»«j»  stw>44rd  by  «naa> 

Work  full  quie-  to  more  sejieiiters  tend  Iho 

r*diuH  of  your  direct  contacts  with   the  new   Ringo 
Rangrr. 

Ymi   mil    ii|i   i1;i[i>    vrmi    presi-nl    Aft-"*  EiluN'   with   tin? 

simple  .niditHiM  of  till*  extendi     i  I  The  Kll  tnrltid 

:ig  network  and  necesiuJ  y  element  extenafona, 
Th»  only  modifications  required  are  easy  to  make  WW 
stil*  m  the  top  section  of  your  antenna. 


ARX  2K 


CONVERSION  KIT 


2  METER 

ANTENNAS 


a  i  v  arHu-  175  tfB  dkut  i  r*rtr#iu'#  ti  w**w  *htpi  Hair  «i4n  Un^tft  «^ 
mam  -jnm  diewt  *:  imindL  K  .4uu  teut  tsUu  1*1- J5»  It™-  ugtv  <-f  r»Ju- 
tUB  wiO^  1-1   aVWlt    FKtp*7   prMiiwiHtrf  ud   rf*ay  *->  iiiujT    i  fr.*L& 

pmijf  jin  miaiit  infata>inuute^-aiA  Ttaip»iv«h:w* 

■IMi 


in-] 
13&-1TA 
fwme*  *«4J«    W*iu       »» 


SF:--  AK~» 

M1  Jfir- 


ac  ifl 


mt  mhsi  no  MHi—  i.v,  iw  Mir.-      r,  pattam  asa-      a  dn  kaIh, 

IWI  ltiB|  mi  53  utijn  f«d  OUtm  PL  2Sfl  ppmn#t<in'  l'.u-k^^t  n,  ■:  nJr*  4 
Mfnpteti  aipnli  iiitHmb!L«i  an  mfatUttiE  tKHimi.  H«m*^  i*nj  ^11  hnrdn.'*™. 
Vfftlmi  supjxiri  jililii  out  pupplkM 

AFK-ID     III  -  iSO  MKi;   tiWM  *»11a  rbd  ifn  Ut  «t  ft 
ATM  ;»i  S3*  <  333  KH*.  T«w  ntt*  -tad  ■«*  T«S  « 


D  PQtHf  W  #  Ac*  Ta*  t*r  sufT.-i  .?;  «ie>r«|  »tt»  v  i  im  2  wtr  Fltf  um 
Iwb  « <7- :  |  f*|EMi  wrik  ■  aflrtmif*!  qouiLiv  tmmni.  ramal  kuHs  uri 
All  turinn  Fbrvifti  pain  si  da   F   B  nta  "imn  utflv 

Jmirauiltini  Hi*"1  »*fl"  x  In     !itn\  mdiut  fr  nt  IS  tin  ,  « 

iiih«  PL-3JM  fltJUnir 

AHr  .'.'  I  HI  -  H8  MTU,  HM)n  Watt*,  vrtnd  nr*r<  1,41  ».  ft 


B  tag:  ^t*CBl»6  *nrS     vfK  liulwde* 

h*JT**ar»  jn,*  ift.tn^-tinoi  ftpf  t^.»  TnUc 
mwr  til*  ILfLjU  atltft: 


A  1 1 ATK 

a:i-.*K 


caaaaldt*  •  rimunt  •i^ai^jf  kit 
t  anvl  mi  iu*»w»  cmIj1 
eMaatna  it  aanni  ttacima  im 

i  -   11 


tiisinlr*oi3ti*.  irtw  t:ut  iar  PM  imd  ^pitJtuJ  putnt+iaUoiL  Tht  f«it  mad    '^  H«- 
irunt  HiotJclt.  ran.  t>f  hMm  mil*  mnntad   All  in  ml«d  iU  UTifi  vs-ftiu  «1Ui 

Mm.  I    'j2  I  In.,  fr.,1  ,j.iJ   FT.      ;.n  .    ■|,|„-,.  I-,. i, i. 


Mwld  >fi.ihilM|r 

Bltarri    1  r|a 

Wgkt    T     ■         Utim 
Qua  F  a  nUv  dB 


W  i 


■f  tt 


A 1 47-11 
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i- 

i  Ji 
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i4    Id 

3  Ib>     44' 

*  n» 

at 

a 
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*d 

i  lb*  pjtr 
iu  ?» 

«ap-ivu 


A4lB-d  <-Ji 

t  Ins.  ik    a  It*, 
ti  s  il; 

m  so 

440-430 


*  rtr  TWifT      m  dB  Gun    t"«i  tlfwuw  kiiftaaidal  iMnBttn  far  lav 
rrd  'vTrrac*  «Ml  Ire  #l<TPtr!«  ^vticaJ  paluwOua  tdr  Fit  ■■ 
«-aii)  c^>Tn  12  1  ull   I'  B  ivtm  Q  dtt  lK«ren  Inifih  1311",  wnfkt  10  lfc»    lwti««rt 
unnijeiii  MT*,  r-s  fdm  Rrddi  Mikh  dnvra  tietHFtm  f»n*  PU: 

1WTJ  '*ii,i4-n  i »   Iced  I  mi*. 
AliT-lQT  l|Q.  H7  Mill    UJrift  w-uiig,  wtiui  nrm  T,42  wg.  ft 


«/GH  PERFORMANCE 
VHF  YAGIS 


3/4  ,  1.1/4,  2  METER  BEAMS 

The  st:mt];iT»l  of  ftnuf,  ntnteur  Vlft    I  HF  cottrmiaiira- 

uoiiri  Cujth  Vntl  *u-it.  coaitititi'  ill  i.-^i  p*  f  c   rminrc  aati  rr!i-»- 
htlllt    AiUs  milifULirr.  fl  ■  •rp^lt    itvJ    HiVHUtlno,   a! 

taor  s;t^  . 

alumminrt  tlrmraift  a  ^11ooamounxx.i1<m  t» 

dwiv  (ti!  r  in*i 

LLiliili-  -  !li.        ,,  ,iiiniMII 

■■>    ""I.-  I"'    iij'  Id  l-i   ,:"  i  ijj.   masts.     I  fen  i     ia  In   n    u  " 

Im-  liui-ijcoivlr.il  nr  VffUnil  |miUri/.it|[ill.      i  .1    U    rruttfuotiCKUi 

Mi'-I'.'li    -l-'l  i  ..ii    !  meter  FAl  ri|n-.r.         •  ■   p!1i 

XfTi   retrtttJN  RHckl* 

conlal  lb  j  iiaodarrl   It.-,;--^  iminjt.    \iu-lrn. 

»pir«i  ^  .2  » ,m-;Mt*ih  jiT-i  uperec  for  im|mi*Hi  land*  Kith. 


MiDO>i 

A  *4 

AU  ft) 

D+tfrtuiHm* 

7 

11 

1) 

■    iam  Lnsj- 

oa 

14fl 

i  ( 13 

.|nl. 

1 

| 

4 

-.1   Gji'i 

11  dB 

i  ■     - 

■ 

13  dS 

;   ■■ 

2&Lie 

Fmk±   I '  "•• 

4D 

SMW^FfBO 

1 

I  .. 

VHFUHF  BEAMS 

A50"3      S  27.50  A 1 44-7        19.95 

A50^5  39.50  A 144- 11       24.95 

A5G-6  59.50  A430-11       19.95 

A50-1 0        89.50 


A147-4 
A147-1 1 
At47^20T 
A  147^22 
A220^7 
A220-1 1 
A449^6 
A  449-1  7 
AFM-4D 
AFM-24D 


AMATEUR  FM 
;  t5,95 
24  95 
47  50 
69  50 
1895 
22.95 
15.95 
21.95 
53.50 
49.50 


ANTENNAS 

AFIVM4D  47.50 

AR-2  18.50 

AR-6  24.50 

AR-25  21.50 

AR-220  13.50 

AR-450  18.50 

ARX  -2  28.50 

ARX^2K  11.95 

ARX-220  23.50 

ARX-450  28.50 


SOON  TO  BE 
AVAILABLE! 

Motorola 

HT  220  Kits, 

Vlods  and  Crystals 
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FILTERS 


ELIMINATE  INTERFERENCE  TO  TV  SETS  WITH 
AMECO  HIGH  AND  LOW  PASS  FILTERS 

LOW  PASS  FILTER 

MODEL  Lfl-3 

The  Ameco  low  past  fit  re  r 

suppresses     fhe    radiation 

of    oil    fpurrous    ifgnols 

above  40  Mc.  ft  is  del igned 

for  Coo  ma  I  coble  (52  to 

72  ohmiK  Other  features  include    Negligible  Insertion 

Loss,   35  db.   and  more  artenuQiion  of  harmonic  and 

spuria ui  frequencies  above  50  MC.   will  handle  up  to 

200  watt*  of  RF  power 

Model  LN^  $6.95 

LOW  COST 

HIGH-PASS  FILTER 

MODEL  HP  45 

Model  HP-iii  is  a  single  section  high-pass  filter.  All 
frequencies  above  4 5  MC.  are  pasted  through  without 
loss.  Other  features  include-  40  dp.  and  more  attenua- 
tion ot  14  MC.  and  below;  20  db.  attenuation  at  \Q 
meters,  Negligible  insertion  loss.  £1.95 

MOBILE  COMMUNICATIONS  FILTERS  FOR  VEHICULAR 
AND  MARINE  ELECTRICAL  SYSTEMS 

Af  104  Alternator   Filter,   non  tunable  $  4,90 

C-20  Feed  thru  Coo*  Filter,  .1  mf  2.5S 

C-40  Feed  thry  Cook  Filter,    5  mf  4.06 

C-70  Some  as  C-40,  except  70  amps.  4.76 

CB-330  Generator  Filter,  3-30  MHz,  Hi- amp.        4.90 

G-23  Marine  Generator  Filter,  Tunoble  7.64 

HF  3060  Generator   Filter.    Hi  amp.,   30-oQ  MHz     4,90 

T-52  Tunable  All.  Filter,  52 A,  22-60  MHi  12.59 

T  70  Tunable  Alt.  Filter,  70A.  22^60  MHt         13.14 

TH-70  Tunable  Aft.  Rlfer.  70Ah  100-200  MHz  13J4 

TM-49  Tunable  Marine  Atternotor  Filter,   49A  13, 14 

TM-68  Tunable  Marine  Alternator  filter,  68  A  13.69 

VF-225  Voltage  Regulator  Filler  4.90 


THE  ATLAS  210x/215x 


•  Solid  state  SSB/CW  transceivers 

•  200  wotts  P,E,P.  input 

•  No  transmitter  tuning 

•  The  ultimate  in  sensitivity,  selectivity,  and 
overload  immunity, 

•  Plus  extended  frequency  coverage  tor 
MARS  operation  when  used  with  1 0x 
crystal  oscillator. 

210x  or  21Sx $649. 

21  Ox  or  21  5x  with  noise  blanker  S6S9. 

AC  Console  1 1 0/220V  ............  Si  39. 

Portable  AC  Supply  11 0/220 V    S  95, 

Plug-in  Mobile  kit     $   44, 

10x  Osc,  less  crystals  w-k $   55. 


DENTRON 


talk 
power 


far  in  Economy  Price? 

THAT'S  RIGHT! 
introducing  the  EC0N0-LINE 


702     5-20W 
702B   I-4W 


Ou'pii'         Typical  Ff*Quencir  Price 

5O-90W 

60-9  aw 


lOin   70aur    143- I49MH>    $139.00 
1   m    70  out    143-149  MHi    $169.00 


Now  get  TPL  COMMUNICATIONS  quality  and 
r&l  130 1 lily  at  an  economy  price.  The  new  Econo- 
Urot  gives  you  even/ifiing  trial  you' we  come  to 
expect  tram  TPL  at  a  real  cost  reduction.  The 
latest  mecrianicaF  and  electronic  construction 
techniques  com  Dine  to  make  the  Econo-Une 
your  se st  amplifier  value.  Unique  broad-Oand 
circuitry  requires  no  tuning  throughout  the 
entire  2-MeEer  band  and  adjacent  MARS  chan- 
nels. See  these  great  new  additions  to  the  TPL 
COMMUNICATIONS  product  line  at  your  favorite 
amateur  radio  dealer. 

For    pr.tes    ortrf    titccf  1iC9f*0il*    pfr-oi*    wt/te    fifr    av* 

Amer^vt  PfOoVc't   Summary. 


* C  C  ',t*  zicrv+ri  #•«*■  ***>  *■**%.  i'ip 

comMumfCAttoHS  ittc 


160  10AT  SUPERTUNER™ 

Want  an  antenna  tuner  to  match  everything 
between  160  and  10  through  balanced  line, 
coax  line  and  random  line,  pump  out  the 
full  legal  limit  and  look  and  sound  good 
doing   it?  SupertunerTM   js  the  one  for  you 

at  just  $129.50 

160-10AT-3K  SUPER  SUPERTUiMER™ 
Designed  and  engineered  to  be  compatible 
with  the  full  power  highly  efficient  modern 
amplifiers  now  available  to  the  amateur.  In 
our  opinion  the  finest  tuner  on  the  market 
today.  S  2  29. 50 

80-1  OAT  SKYMATCHER™ 

Here's  an  antenna  tuner  for  SO  through  10 
meters,  handles  full  legal  power  and  matches 
your  52  ohm  transceiver  to  a  random  wire 
antenna.  80-1  OAT  is  yours  for  only     559*50 


O 


IAMPHENOL 


SERIES  5S1  —  PACKAGED 
CABLE  ASSEMBLES 
All  popular  lengths  are  now  available  in 
your  choice  of  EG  8  U  or  KG  58/U  type 
low  loss  poly  foam  dielectric  cable «  Installed 
PL^259  connectors  are  ASTROplated©  — 
Amphenol's  new  non-tarnishing  finish  — 
which  has  all  the  advantages  of  precious 
metal  plus  more  heat,  corrosion  and  abra- 
sion resistors  that  silver  ever  had! 

RG  58/U  TYPE  POLYFOAM  COAXIAL 

CABLE  ASSEMBLIES 

5  81-5803:       3-fl.       with      ASTROplated 

PL-259Tson  both  ends .,,.,$   3.82 

581    5812:       1 2-ft,      with      ASTROplated 

PL-259's  on  both  ends. $   5.08 

5  81-5820^2;      2<Mt.      with      ASTROplated 

PL-259*s  on  both  ends ...  +  $   5,68 

581-5850!       5  0-ft.      with      ASTROplated 

PL-259*s  on  both  ends $   8.94 

5  81-587  5:       7  5- ft.      with      ASTR  Opiated 
PL-259*son  both  ends.    ..........  $11,22 

581 -581 OO:       lOCMt.     witb      ASTROplated 
PL-259's  on  both  ends $12.98 

RG  8/U  TYPE  POLYFOAM  COAXIAL 

CABLE  ASSEMBLIES 

581-803:    3-ft.  with  ASTROplated  PL-259's 

on  both  ends. 

581-820;  20-ft.  with 
PL-259's  on  both  ends.  .  .  . 
581-850;  50-ft.  with 
PL-259Ts  on  both  ends.  .  .  , 
581-875:  75-ft.  with 
PL-259*son  both  ends.  .  .  . 
581-8100:  10O»ft.  with 
PL-259'son  both  ends.    .  .  . 


$    4.46 

ASTROplated 

$10.36 

ASTROplated 

»  .  ,  .  .  >  $16. 0 C* 

ASTROplated 
■  .....  5iO,  ■"US 
ASTROplated 
$31.96 


ALL  BAND  PREAMPLIFIERS 


*  v 


-  G  THRU  1&0METERS 
-TWO  MODUS  AVAILABLE 

-  RECOMMENDED  n» 
MEIMB  USE  DNLr 

-  iNCLUDfS  PCWEfi  SUPPLt 


MODEL  P1F  employs  a  dual  gate  F£T  proving  noise 
figures  of  1.5  to  3.4  db.,  depending  upon  the  band. 
The  weak  signal  perl  or  mo  nee  of  mo  it  receiver!  os  well 
ai  image  and  spurious  refection  are  greatly  improved. 
Overall  go  in  b  in  excess  of  70  db.  Panel  contains 
Twitching  that  transfers,  the  onnsnna  directly  to  the  re- 
ceiver or  la  the  Preamp 
Model  PtF  117V  AC,  60  He.  Wired  &  Tested         $44 00 

MODEL  PC  LP  is  i  den  heal  in  olf  respects  to  the  PLF  ex- 
cept that  two  nuvi stars  are  used  instead  of  the  FET. 

Model  PCLP  1 17V  AC,  oO  Hi.  Wired  &  tested         S3P.00 

UHF  RF  CONNECTORS 


8 


D 


Low  loss  RF  connectort  lor  AmAieurs.  Citizens  Band 

and  laboratory 

j\e.     Silver  plated  for  high  RF  nonduc- 

Tivir,yr 

A        PL-259 

Coaxtal  PJug   .,.,.,,,  t  .80 

ft        SO-239 

Coaxial  Kecepude .68 

C        M-359 

Coaxial  Right  Angle  Adapter    .  .    2_29 

D        PL-25S 

Coaxial  Junction 1 .31 

E        UG-1 75/U 

Adapter  for  KG-5S/U  . .  ^ 25 

DM 

Double  Male  PIuk    .«.*.> 1 .60 

FREE  Surprise  Gift  With  Every  Order 

Mastercharge   and    BankAmericard   accepted   on    non-discounted  orders 
Orders  over  S1000.00  may  deduct  5%    Add  S2.00  for  shipping  and  handling  on  all  orders 

Mail  your  order  to  Distributor:  TUFTS  RADIO,  386  Main  St.,  Medford, 
Mass.  02155.  Phone  (617)  395-8280 

PLEASE  SEND  ME:    □ 

D D 




Name. 
City_ 


_H 

Address. 


State 


Zip 


TUFTS 

Radio  Electronics 

386  Main  St.,  Medford   MA   02155 
Phone:  6T  7  395^280 

NEW  ENGLAND'S  FRIENDLIEST 


[Prices  FOB   Medford   Mass   AM  units  can  be  shipped  UPS    Mass   residents  add  5%  sales  lax.} 


ma*™  charge 


HAM  STORE 
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THE  [3C<S  SIGN'S  85 


"W2AU"  BALUN 

THE  APPJUMD  lUflMG  HAM  JU40  COMMERCIAL  9ALUN  IN  M  WORLO  TOUT. 


T«  RtOvEM  lAlUH 


uwt 


)««Mt 


* 


H1H 

■UltT.Mf 
LHnlHIHO 

iiiriTif 


lft*B 


i.  rmbus  rau  1  CT  w 

i.  ion  ra  HBMtm  tt%mx* 

X  W  ft*  1TJMBX  STEi  «itt 

*  awam*'  i 
s  puto  g«p 

fear  ftfRalat  {** 
I.  hit  n  Heae?  RP  IMS   «■*  l» 

Qv*n  «aa*  n*  &m«i 
MDW  KM  VSEIi  BY   Ui  IUKHCI  OF  THE  111    HUM?  rottlS.  f U. 

*.£*    CM    MMUHM   BEFIMI   1EPT    ft  HE   THflUSfMK  V   HAMS  IK 

■nmn  an* 

THEf  "*E  BUJlt  tO  LAST... 

BIG  SIGNALS  DON'T  JUST  HAPPEN  — 
GIVEYQUR  AMTENNA  A  BREAK 

Cairn  w  1  NttoU.  hi  HtcbH  ID  v  n  *•*  iMaiaaciri  leva  iWhH 

■r  7i  *•  umi  ha*  41  nil  uidii  ai  ■  n  m  — *-■ — ■ 

AfftMJWJ  it  In  hub*  duiiis  v  wt,  mat  mot 

TM  n |  up*  Ml  *mm  ntan  MlMlri 


Now. ..more  than  ever — 
the  TEMPO  line  means  solid  value 


Tempo  VHF/ONE 


the  "ewr 


AXlli 


" ^-> 

--  ■'  V 


I 


w 

QkJtUMTH 


tfwNatm 


No  need  to  vnrt  any  lonf*r  —  This  nil1  Whether  you  *f  *  aheotfy  on 
2- meter  end  wrant  some  ung  better  w  your*  )un  thinking  of  getting 
into  il  r  the  VHF/ONE  it  the  wiry  to  go 

•  full  j?  m«t«  bind  eavaiaoa  [144  to  MH  MHi  for  n*nsm«i  anri  laeaive.  » 
Full  pliDiP  lock  %^riTri«iu:<MJ|  (PLL)  tO  nc  phuiimil  cryltflii  urn  required,  > 
Comport  dml  lifhtiweigtil  -  9  5"  long  m  7"  wld«  n  22b"  hitfh.  Weight  - 
About  4.5  Ibi  4  PfQviiruni  lot  *n  irrnnpf  n  SEH-  adaptor  •  5  dia^i  LEO 

■  h*>t»  fiatitiarif^  de*plav  •  5  KHz  fraqunuv  MJaeiton  lot  Fill  oftwauon. 

*  Autcrtiint  r*oo*i9r  ip4n  -  trfteufrl*  up  o*  d*»*rn  for  nom,  *  invti 
op^ificIA,  *  Mnjophprn,  po^tw  cord  wt  m^mvtimj  braidtaFt  mdadajd-  * 

Two  twiftM  i  m  aim  i  au  li  em.i  mh,  -  a  it  kh-j  m*«  -  1 0  w*m  wip*t.  * 

Supv  ■iptlHHi  Wfth  ■  ttyWti  *  ****  •'«*»•  ■**  < *  *nd  E  * ¥P» 
M  Ita  MMd  IF.  -  SOU  5*t*e*jtjl-  mm  Tcjmi  tin.  -  AotHtv 
MtfeaaL»ftMUi 


I'EMPO  5&> 

Mfapirr  far  lb*  T»mp>o 
VHP /Oh  '  s-kml* 
npv*ff  or  *f«Tt  ihis- 
lUEkd.  -RiM|  dtrrrUf 
UU>  lhs  V"HF   ilnr  wiLb 

EuilhUtl-Jl 

mm  bivasrr  l.^H -ia 
ttn   ant    VXD  (*a  tttfl 

llUlttfUfJ 


ASTATIC 
IVIICROPHONES 


SILVER  EAGLE 


T-UG8-D1M,  transistorized $48.60 

T-UG9-D1Q4,  "Golden  Eagle,     transistor izftd    .  S95.40 

T-UG9-O104,  "Stiver  Eagle/-  transistorised  .  , .  $54.60 
UG-Dl  04.  ceramic  or  crystal S42.80 


TUFTS  LIBRARY 


Foreign  R  dlo  Amateur  CaMbook 

U.S.  Radio  Amateur  Call  book    .... 
A^R.R.L.  Radio  Amateur  Handbook 
A.RR.L  Radio  Amateur  Lions  Manual 
A.R.R.L  Antenna  Boo*  


..,.$12.95 
....  S13.95 

.  S  6.00 
S  T.50 

.  S  4.00 


TAB  PUBLICATIONS 


73 
PUBLICATIONS 


Ameco  Commercial  Oporuior  Theory  Course 

Ameco  Arnatyur  Radio  Thcorv  Course 

Amateur  Radio  ftJovice  Oas*  License  Study  Guide  , . 
Amateur  Radio  General  Class  License  Study  Guide 
Amateur  Radio  Advanced  Class  License  Study  Guide 
Amateur  Radio  Extra  Cl&fi  License  Study  Guide  . .  . 


S  S.95 
S  4.95 
5.95 
7.95 

S  '^'- 


% 

s 

s 

5 


1976  FM  Repeater  Alias    .    .     W-^  ,  .  .  S   1.95 

Weather  Satellite  Handbook ,  .    ,  . S  2.95 

Code  Tapes  -  5,8,1 4&2 1  wpm  r  .  .  S3,95  ea.  '4  for  ST  3.95 


come  in  and  fee  other  73  publications  in  stock.  • 


mounts- leads- accessories 


HUSTLER 
RESONATORS 


STANDARD   GAJN 
MOBILES 

Ti«Miitn 


m  i  :ii 


J  MODEL 

*f  artll 


«00ti  IILt-M 

47*   Mitimu  offl«J*rt«  »(Wi  «« 

i  *■ ! .  no  tidies  to  drill,  trunk 

lip  nduflt,  imparl  snn"g  *fifl  [7 

MIL    SPtE    RG-W-U   and   PL-i59, 

Anmniia  rr<ncitfatil»  Irani  mqunl 

MODEL  1BL  1*4 

AT  amanna  mcuflt*  on  art*  ttad 

Wrtm.  no*,  dedi  v  Urtdtf 


IBL-IU 


•■Lt-iM 


\r  utt.  s«c  PG-sa-u  ma 


SUPER  GAIN 
Twfl  Met  en 

•  SJdbi«n  « 


MOBILES 


CCT 


MH£ 


utiwi  in?  «ui3  rv 

TWO  4ND  *lt  METiaS- 

TRUHK  L»  MOUNT 
MODEL  HFT 
Four  Kclicn  tfMrttPFtii;  «ntantia 
perm  Hi  vparatt  »ti|uS?jne'tt  for 
MmirltBh«CJU-t  ™oDnai*re  On  two 
and:  li*  (THttn.  Opera!  lorn  I 
neiEht  *ST  Gcimprf-te  with  trunli 
l<p  moMnt.  1?  MIL  5^C  *rC-»-U 
#™j  Eictary  attacevd  K» 

f3145 


it*.  ■-»  tHi 

tMlC«  »  !»*■  BF  BjpE  O*  1*W* 

■lOlMt  drilKM  — UMMiLtim    «Hfir 
I?  MIL  SPtC  »G-5a-U  antf  ^H 


VtAHlUIIO  MLriTLEfl  iff  tWMTQIES^ 

^^      1     ,,-p 

^r,„ 

hi  a 
MM* 

■**»  * 

trz 

•in 

BMai 

'1  — 1*^« 

am  a 

TVWU1LHV    99    ort<  nii-J*1    «jUm3 

s^fl  rtnrt'3  riesicn  1or  «ajdi  bamrl.  AsieihtU 
inriudf*  17*7  PH  -  Heel  fldpuH 

\\p  im>eit  SWft  rtnd  band  wsif 

mirrliBr  Choose  1nt  Ktiwflwtl  &f  hi|H  pflWi* 

OPflfUr.iirl 


HUSTLER 
"BUCK -BUSTER" 

WOMV  *F^ 

Si"  tw;?  meter,  5/1  wavettftfth, 

J.4  dh  gam  i;.mpf  1/1  wawti  mobile. 
Deigned  with  WT-Jl  rjase  to  JH 
t\>w  maun!  at  n  wnif  selec( Irjr, 
ttf  Hufitlftr  motiil*  mouiriti. 
Wau^t  or  ciblt  nor  included": 
112JS 


HEJLirT  DftITT   BUMP1B   MOUm 
flTl  AMT   SKJLM  •UHPER 
MODEL  BUM 


Hft 


"i»tii»'     jnnnna     writ      mimciid     n 

..        'H.:'iil:i-.         ulH*        »M*ll 

.-,w.      i  >'!    mttwn     •- 

tiaiiii*i.t  n*f  i  ii*  n 


MOUNTS 


AMU  I 

aooF  Houvr 

MODEL  UHT-1 

Fie*fl  gttwwifr*  omp  •»  l>* 
■14  tPW^jw  fat  arrt  naqatnct 
*r»n  Li0  Id  IDS-  MHi  Curthiilj  £btf\ 

..'d&d    MOunTi  s*i  anf  Hat  wj' 
t»ce.    mat,    d»c4<,    f«sdw    rn    W 
hc.\e,  Indudti  U"  flG-58-Jj  $tD  lb 


tt«T*t 


A1 


Samv  cnarad«riftLci  it»  CLTM44 

iUppllprJ  *H+i  V*  -J4  [;.!«■  Id  Pltih 
inrihilt  til  1 1  maunli  I  *-ii|(th  ij. 
IS  Mount  ifid  tahla  not  rr- 
Cludtd  $26  75 


#N».UH»    HHTEHHJI— 
TVUVH  UP  ktfKWT 
MOOU  TMf 

quartto*  »i^  uvefalian  tti  anr 
twamey  from  i«  m  MO  UHz 
Culfnf  t+iart  inclucM  Comp>ete 
*i»ii  ifijnti  hjj  mount  IT  BC ■  !*-vJ 
i»d  PI  ,'  '  S15  95 


f4»WlH 

itfJTl.                 ^  Tfcartaaaal  f "W1^ 

tam  La«H  H<"-f  *« 

HM-t-t  -^-t**i  kMl^JHi 

M«ahi 

«*a 

*-.,. 

HU  KM 

la  hMiH^i'l 

irl  n 

KM  LM 

Ml  M'    .. 

»IUB 

MM  .'.!  H 

•K 

■  V*frt 

' 

»M  ^T* 

ktt.il 

|    *ttaak| 

UI* 

i 


RMS  iim 


*-Hrv 


Cevfri  li>    IS    20 


iESOtULTC* 
StJUMLE&t  tTfd 


3SM^ 


MOblL  TIM 

I h  Up  mount  TOP  no 

rorBi  irntsBavon  in  std« 
0?  «H*  of  minN  (id  ii 
CJUdki  17  RG-56-U  cc^ 
««l5ft  a«acr»c  $12  05 


MODEL  HLM 

Del u ice  trunk  hti  iikhipI 
prith  lbO  d«i«f«  nrrwl 
bail  for  potiiTflmng  an 
Senna  b>  ««rtKat  Easy  — 
no  holea  —  rniAaltatxin 
na-bHtU 
and  tBiw»ihr,'! 
*Hi5 


Tcat.i 


Monn  qcw  i 

Rsln  MTLiM^r  niOunl  1ifs 
jII  thapet,  angles,  nvev 
latn'  trim  J'n*  uutieri 
IrkCtuitat  HO"  liwivel 
bail  »l.sa 


inili"!      ki»ri*«*»      Fn^tlM- 

'ttD^tlU"        Ahbri'Vt     *!■«»      w'<*>< 

itflf.»     klM*M     tn*rhjnB:iri4i     -dtaitrift 

Irani     lupr'lvH     «..."y  ':-■    ikiit  I«illl4l* 

I ...  I  I  1  * 


aoi 


STAJULISI  STEEL  *AU  MflUKt 
FOR   DEOL  FENDER   0»  »H> 
IXAt  SURE ACf 
MODEL  SSM  J 

maan  Wu'Lii    ii*.m«*    .« 

IJUIJ"'11!    ■■(■    ■'"■(tldr   <Hti^|l«   (Hilpnr.t 

■r*riun*>    rF"ii'*i    hiM-    tlial   liKhu# 
yi h»»  *«hP  rii.-.Lniinj  ti*rrlwar>  til  H 


-  Lowrtt  5WB— FU». 

■  BandMBttb  at  in   b«iade|lr    5«H 

IM  to  1  «  betUrt  at  Sana  #d§eE. 

■  HufclLar  e«EliJiive  |iap  tOnvrs 
"Sprfitj"  t^lruded  \o  ochafM-ise  un- 
fltLairvabla  clr>se>  Wvmm  asnur 
niS  accurate  nnrj  pwrnmrnrnt  Trap 
raiananca 

•  34114 H  Such  HfavrclautratifDmu 
hw   Ofjlanim  «l«ctr>e»4 

ej 


EjlWJ  iaawy  tia^ jIuwiMmw  wi 


MODEL  MM-1 

Co*|  mount  imlaJli  in 
L'    iwi     Induflei    HO" 
*wr«i   ball  and  S0.234 
connfclon  S  &  45 


MODEL  TBM-1 

Trunk  |io4w|  mount  in- 
tlal^i  In  Pridian  ina*  or 
froo»e  undtr  r,n*nk  ho 

MoufltSnC    h*4»i*«    in- 

dudm  S?  50 


MODEL  C« 

Ball  muunc  compirir 
wilh  maunt<nt  hitHmitt 


vutiEi  r..i 

•flifldlfi      ll>!      I 

jil  i  n  e  ^i  W  M  .» 
I  1  I  fcr  t»«ll4r 
n>.-*rr  'jfmK    i 


tJLU 


QUICK  0I3C0HNECT- 
IRD%   STAINLESS   STTEi 
KQOEL  00 -t 


:*  t»- 


rEEBURPl 


a 

ions  tlli"  >wy  amM.  tiajk 
Fw  •  ■  »  -  H  -  IS 

Rl     TS  -  SB  Mfjlm 

F«al  a«er  matt  tfif  qiiic*  a«l  •aif 
Ihttrrftanpr  Of  ffGIUlDrs  or  enlfrnrif  ■ 
parage.  Wtteh  rrp«<it:ng.  m.«1  n.  imin 
«ftiCI1  With  IhlhflpFCOT  *(MVr  Chilli 
I...1  najr  iisu  lerves  as  !  i  #aM«ianftri 
j  meter  aflU  M  Ktaajl'  l»H 

has  V-21  Ihnaarft  to  Pit  motor!*   hair 
■  BMRSBl  'r»-i.r? 


WJOtl  MO^ 


«BMl< 
e*  af*r  muttHband 
Artpnna  hn  ■■'-»  ttad  M  fesp  1c 
«E*ft  RU-Q  or  RM7V5  Hu«r 
monitor  iot  75  nwlm  oRmrtiDn. 
when  dound. 

Tor  loadina  on  75  meler*  luf  Un>«l- 

cf  N firfwi  mill  and  hi^rr  radial  Ian 

flfTiciincyl 

F«td  wltn  anr  Iej>f1h  40  ohm  coax 

Pbwfrr    ijipiC'  =  'lY— hull    t*n»i   Ihnil 
tf>  SAB  Of  CW 

Meunt-nf    GraoMf  aov«i   Bihn  or 


¥T9  9£ 


-":- 


ar 


HUSTLER 
MASTS 


The  Majority  Choice  ol 

Arnetauri 

TbrouftKHit  tn*  Wwtdl 


*  at  ice* 
SISiK 


:  »■# 


I    r«ii 

H*ignl    49 
00  *v*m  FM 
til  95 


MODEL  G»  144*  —  LTrN<»  TlW 
M*t*f  I  UtinaiW  'nr  ^?pFj|rf  or  4 'iv 
lneU    ll.ihn-    apai    - 

1,f '       I  n.lHV      I  |inl»       U  j  |i 

lit    a.ro«nitinaj    R*a»aiu 


U  .ui 


MB 


►«'   '* 


1  OCC  **ttu  'V    f 


SI?  M 


TUFTS 


50 


2M  Ml.  SYNTHESIZED  - 

It  Will  Hake  Voir  Rig  A " 


M  Si  Versatile, 


♦» 


THE  SCI800M  'SPECTRUM  CHANALYZER' 


FEATURES 

•  1800  Channel  Combinations!  145-148  MHz  in  5  kHz  steps. 

•  Automatic  ±600  kHz  repeater  offsets, 

•  Direct  St  reverse  repeater  modes. 

•  Provision  for  2  optional  offsets. 

•  Programmable  Memory  Channel  —  A  push  of  a  button 
"writes"'  your  current  channel  into  a  computer-like  memory. 
Return  to  the  "stored"  channel  at  any  time  with  the  flick  of  a 
s  wi  ten  I 

•  Unique  '6th'  transmit  mode  allows  you  to  transmit  on  the 
memory  channel  and  receive  on  a  switch-selected  frequency . 
You  can  dial-up  any  T/R  combination  at  any  time? 

•  Fast,  convenient,  "Lever-wheel"  channel  selection. 

•  Super-clean  output  I 


Now  you  can  synthesize  almost  any  2M  transceiver  on  the 
market!  There's  no  need  to  trade-in  your  present  crystal- 
controlled  rig.  The  SC1800M  is  the  ONLY  synthesizer  to  use 
CMOS  Logic  'Tower  Miser"  circuitry  which  produces  an 
unbelievably  low  current  drain  of  only  45  mAI  Not  500-900  mA 
as  with  the  competition!  (important  when  used  with  a  battery 
powered  rig.)  It's  compact  too!  Only  1,4X6X8".  (Makes  possible 
the  FIRST  SYNTHESIZED  PORTABLE  -  Spec  Comm 
560/512;  or,  Drake  or  Kenwood  J 

So,  why  use  a  bulky r  current-hungry,  antiquated  TTL  synthe- 
sizer, when  you  can  have  a  more  versatile,  compact  r  State  of  the 
Art  Spec  Comm  for  fess?  Only  $21 5.00  at  your  deafer  soon. 


DEALER  INQUIRIES  INVITED  -  (Send  For  Data  Sheet) 


AND  A  DREAM  MACHINE  So  Versatile  jDd  So  Well 


•  « 


Engineered,  It's  Destined  To  Decome  Ao  Industry  Standard! 


FEATURES 

u  Full   Metering  of  critical  levels. 

P  Front  panel  controls  for  timers 
&  AF  levels 

O  Lighted  push-buttons  for 
control /test  functions  &  status 
indicators 

O  State  of  the  Art  CMOS  control 
logic  &  timers  —  No  Relays! 

n  Built-in  IDer  —  field  program* 
mable 

a  Exclusive  Spec  Comm 
MOSFET/Hot  Carrier  Diode 
revr.  front  end  —  greatly  re- 
duces 'desense'  &  IM  problems! 


snRinnn  repeater 


For  the  repeater  group  that  demands  the  finest!  The 
SCR  1000  is  designed  for  fong  term  reliability,  ease  of 
operation  and  maintenance.  Only  the  best  quality, 
conservatively  rated  components  are  used.  Send  for 
further  information,  (Sold  Factory  Direct  only. \  Intro- 
ductory orice  S799,95. 


Built-in    AC    Supply    w/mstant 
btxy.  switchover 

0  Local  Mic  supplied 

1  i  Provisions  for  Remote  Control, 

Auto- Patch,  etc. 

Specifications 

RF  Output  .-. 30  Watts 

Infinite  VSWR  proof 

Sensitivity   .....  0.3u  W20dB  Qt. 

Selectivity   .  .  .  .-6dB  @  ±6.5  kHz, 

^58dB@±lB  kHz; 
~90dB  @  ±30  kHz. 
De  sense /Over  load  .  ,  ,  W/1uV  de- 
sired signal,  desense  just  begins  @ 
approx.  SO.OOGuV  @  1600k  Hz. 
Spurious  Response  .  .  . -70dB  min. 


SPECTRUM  COMMUNICATIONS 

3238  STUMP  HALL  ROA  D,  COL  LEG  EVIL  LE,  PA.    1 9426  275-584-6469 
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Boh  Hart  K7YGP/7 
622  W,  4th  St. 
Medford  OR    97501 


The  Skinflint's  Delight 

Breadboard 


-  -  cheap  imitation  of  a  commercial 

IC  DIP  board 


You  say  you've  got  that 
logic     system     all 

designed  and  are  ready  to  give 
it  a  try?  But  you  don't  have 


anything  to  build  it  on  and 
trying  to  build  it  without  a 
circuit  board  would  drive  you 
crazy?  And  you  hate  to  waste 


your  time  designing  a  circuit 
board  for  a  circuit  that  may 
not  even  work?  For  a  price, 
you   could   buy   a   bunch  of 


IC  breadboard  with  no  wiring.  Note  tinned  pads  and  discrete  components. 


those  pre -etched  bread- 
boarding  cards.  Or  you  could 
give  up  the  whole  thing. 
Thankfully,  there  is  another 
alternative* 

Here  is  a  system  I've  used 

with  a  fair  amount  of  success. 
It's  inexpensive,  easy  to  fabri- 
cate, gives  a  high  component 
density,  allows  for  easy 
changes,  and  can  perform 
quite  welt  as  a  finished 
product.  To  be  honest,  there 
are  disadvantages.  Firstly, 
your  eyesight  had  better  be 
good,  since  things  get  pretty 
crowded  (but  don't  all  IC 
projects?).  Also,  because  of 
the  crowding,  a  small  solder- 
ing iron  (such  as  an  Ungar 
PrincessR)  is  recommended. 
Since  this  is  a  breadboard,  the 
neatness  of  the  resulting 
circuit  is  somewhat  less  than 
optimum.  If  you  think  the 
plusses  outweigh  the  nega- 
tives, ptease  read  on. 

What  we  are  going  to  man- 
ufacture is  a  cheap  imitation 
of  a  commercial  IC  bread- 
board. The  board  is  designed 
to  hold  six  14  pin  DIP  ICs  in 
two  columns  of  three 
packages.      Between     each 
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column  and  around  the  edges 
of  the  board  are  ground  and 
supply  voltage  buses.  A  few 
extra  conductor  strips  may  be 
etched  on  the  board,  if 
desired,  for  mounting  discrete 
components.  Also,  one  edge 
of  the  board  can  be  etched  to 
mate  with  an  edge  connector. 
Getting  all  of  those  individual 
pads  etched  neatly  sounds 
like  quite  a  job.  Luckily, 
there  is  a  shortcut  -  called 
artwork  tape.  This  is  a  narrow 
black  tape,  similar  to  masking 
tape,  used  primarily  in 
drafting.  The  adhesive  used 
on  this  tape  is  fairly  imper- 
vious to  etchant,  so  the  tape 
can  be  used  as  etch  resist  by 
direct  application  to  the 
cop  per  clad  board.  And  since 
this  tape  is  available  in  a 
dozen  widths  from  ,01 5" 
(that's  narrow!)  to  ,25",  the 
required  conductor  width  is 
easy  to  obtain.* 

How  To 

Before  we  start  manufac- 
turing the  board,  the 
necessary  tools  and  materials 
should  be  collected.  These 
are: 

Anwar k  tape,  .062**  wide  (for  IC 

pads) 

Artwork    tape,    .125"    wide    (for 

buses  and  edge  connector  pads) 

Small  X-acto  knife 

Cop  per  c  lad  gJa  ss-epo  x y  boa  r  d 

Etchant  (I  prefer  ferric  chloride  — 

it  etches  fast  but  it's  messy) 


•Artwork  tape   is  available  from 
any  engineering  supply  store. 


Dremel  Mo  to- too  I  with  small  burr 

(optional  but  very  bandy) 

Small    center    punch    (try  not  to 

use  an  awl  —  they  tend  to  punch 

holes   clear    through    the    circuit 

board) 

0.1"  grid  paper 

Masking  tape 

Pencil  (with  eraser) 

Number  65  drill  bit  (somewhere 

around  that  size) 

1   pair  thin  cotton  gloves  (so  you 

don't  get  your  prints  all  over  the 

board) 

Now    we   can   start.   The 

process  begins  by  laying  out 
the  IC  pin  locations  on  the  .1" 
grid  paper.  (See  Fig.  |  )  Line 
up   the   packages    parallel    to 


each  other  with  like  pins  in  a 
line.  The  pins  are  separated 
by  .3"  and  the  same  spacing 
between  ICs  is  about  right. 
Between  each  column  of  ICs 
there  should  be  space  for  two 
-1 25"  conductors.  Allow  .4" 
for  this.  The  edge  of  the 
layout  should  be  about  .3" 
from  the  nearest  IC  pin  loca- 
tion, In  the  layout  shown, 
extra  space  has  been  left  on 
the  left  side  for  mounting 
discrete  components.  The 
tongue  on  the  bottom  is  of 
proper  depth  and  width  to  fit 
an  edge  connector  (measure 
yours),  and  starts  .31'  from 
the  nearest  IC  pin  location. 

After  the  layout  is  com- 
pleted, cut  a  piece  of  circuit 
board  to  the  proper  size. 
Tape  the  paper  layout  in  the 
correct  position  over  the 
copper  side  of  the  board. 
With  the  center  punch,  punch 
all  IC  pin  locations  hard 
enough  to  mark  the  copper 
and  provide  a  start  for  a  drill 
bit  (but  not  hard  enough  to 
raise  the  copper  around  the 
punch  mark).  After  punching 
all  pin  locations,  remove  the 
paper  layout. 

To  prepare  the  board  for 
application  of  the  resist  tape 


and  eventual  etching,  scrub 
the  copper  with  steel  wool 
until  it's  shiny,  and  then  wash 
it  with  warm,  soapy  water.  As 
usual  in  any  PC  board  article, 
you  are  now  advised  not  to 
touch  the  copper  with  any 
part  of  your  uncovered  body 
(lest  lightning  strike).  Since 
application  of  the  artwork 
tape  requires  much  handling 
of  the  board,  thin  gloves  are 
recommended. 

Now  get  out  the  ,062*' 
tape  and  a  knife.  We  are  going 
to  lay  a  stripe  of  tape  perpen- 
dicular to  the  IC  orientation, 
covering  all  punch  marks  in 
that  line.  Start  the  tape  about 
♦2"  above  the  first  punch 
mark  and  end  it  the  same 
distance  below  the  last.  It  is 
easier  to  apply  the  tape 
longer  than  necessary  and 
then  trim  it  to  the  desired 
length,  Press  the  tape  firmly 
to  the  board  with  your 
covered  finger  or  some  sort  of 
small  roller.  Repeat  this 
taping  process  for  all  IC  pin 
columns  (7  times  for  one 
column  of  14  pin  ICs). 

If  you  have  or  can  borrow 
a  Dremel  Moto-lool,  you  can 
skip  this  paragraph.  It  is 
necessary  to  cut  a  gap  in  the 


Center  punching  the ,  I "  grid  paper. 
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tape  between  each  row  of  pin 
locations.  Using  the  paper 
layout  to  mark  guide  points 
on  the  board,  run  your  knife 
blade  along  a  straightedge 
placed  between  rows  of 
center  punch  marks.  Remove 
a  small  section  of  the  tape 
from  between  each  pin  loca- 
tion. This  is  necessary  to 
allow  the  etchant  to  separate 
the  pads.  If  a  high  speed  burr 
is  available,  It  can  be  used  lo 
cut  the  pads  apart  after 
etching  (a  much  quicker 
process). 

Next,  the  .125"  tape  is 
used  to  lay  out  power  supply 
conductors.  Run  a  contin- 
uous line  of  tape  along  the 
left  side  and  top  of  the  board 
and  another  along  the  bottom 
and  right  side  of  the  board. 
These  separate  buses  then 
branch  off  between  the  IC 
columns.  Make  sure  that  the 
pieces  of  tape  overlap  tightly 
where  a  conductor  branches, 
and  that  there  is  sufficient 
gap  between  buses.  Any  area 
left  over  may  be  taped  to 
provide  independent  con- 
ductors for  mourning  discrete 


Applying  tape  to  the  board.  Note  rows  of  center  punch  marks. 


components. 

To  provide  edge  connector 
fingers,  tape  must  be  applied 
to  the  tongue  of  the  board  to 


exactly  match  the  connector 
pin  spacing.  The  easiest  way 
to  do  this  is  to  insert  the 
tongue    into   the   edge   con- 


Completely  taped  board. 


nector  several   times   (taking 

care  to  remove  the  connector 
between  insertions).  The 
exact  locations  of  the  con- 
nector pins  will  appear  as 
light  scratches  on  the  copper. 
It  is  only  necessary  to  cover 
these  scratches  with  tape,  and 
alignment  is  assured. 

Now  is  the  time  to  etch 
the  board.  Enough  has  been 
said  about  this  process  in 
other  articles  to  avoid  the 
subject  entirely.  But  I  can't 
help  myself.  An  easy  way  to 
agitate  the  board  is  to  drill 
small  holes  in  diagonally 
opposite  corners  and  tie  a 
piece  of  string  to  each  corner. 
The  board  can  then  be 
dropped  into  the  etchant, 
copper  down!  and  moved 
back  and  forth  and  up  and 
down  during  the  etching 
process.  This  technique  will 
greatly  speed  up  the  process, 
and  enables  you  lo  handle  the 
board  without  getting  that 
damned  etchant  all  over  your 
hands. 

After  etching,  the  pads  are 
cut  apart  with  a  high  speed 
burr  {Dremel).  Don't  cut  too 
deeply  or  accidentally  cut  a 
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supply  bus.  The  use  of  the 
burr  takes  a  tittle  practice, 
but  once  you  get  used  to  ii 
it's  a  pretty  quick  process. 

Now  comes  the  most 
tedious  part  of  the  process. 
Drill  all  IC  pin  locations  with 
a  No.  65  drill.  Insert  Molex 
pins  or  ICs  and  solder,  tinning 
the  entire  pad.  Now  we've 
completed  what  we  set  out  to 
do. 

Wiring 

Now  that  you  have  a 
board  to  mount  your  ICs  on, 
the  only  other  necessity  is  a 
means  of  connecting  them 
together.  For  short  connec- 
tions (e,g.,  Vcc  and  ground),  I 
use  No,  22  tinned  solid  wire, 
butt-soldered  to  the  pads.  For 
longer  connections,  insulation 
is  a  necessity.  I  use  No.  24 
stranded  hookup  wire  canni- 
bali/ed  from  multiline  tele* 
phone  cords.  If  you  need  to 
buy  new  wire,  teflon  would 
be  ideal.  Since  the  solder  pads 
are  already  tinned,  it  is  only 
necessary  to  tin  the  end  of  a 
wire  and  then  hold  it  in  place 
on  a  pad  while  applying  heat. 


Using  the  burr  to  cut  the  pads  apart 

No     additional     solder     is 
needed  or  wanted,  Too  much 

solder    will    only    encourage 


shorts  between  pads.  Wiring 
can  be  done  neatly,  using 
right  angle  turns  and  running 


the  wire  only  between  ICs  or 
running  directly  point  to 
point.  Although  the  latter 
method  looks  pretty  bad,  it 
has  the  advantage  of 
decreased  noise  pickup  from 
wire  to  wire,  since  very  few 
wires  run  parallel.  Besides,  it 
uses  less  wire. 

The  extra  conductors 
etched  on  the  board  can  be 
used  for  discrete  components. 
Where  a  pad  for  a  component 
is  needed,  just  drill  a  hole  for 
the  component  lead  and 
isolate  that  conductor  area  by 
cutting  across  it  with  the 
burr. 

The  fact  that  all  connec- 
tors are  hand-wired  when 
using  this  technique  makes 
changes  easy  to  make.  The 
production  cost  of  this  board 
is  much  less  than  that  of 
commercial  ones.  You  can  get 
more  components  (especially 
ICs)  on  this  board  than  on  a 
board  with  printed  wiring, 
since  little  room  is  needed  for 
conductors.  And  if  you  can 
stand  the  sight  of  the  mess  of 
wiring,  the  board  will  make  a 
pretty  good  finished  pro- 
duct. ■ 


With  wiring  hidden,  board  fooks  a/most  professional. 
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Calvin  Sondgeroth   W9ZTK 
800  Fifth  Avenue 
Mendoia     IL    6  J  342 


More  PLL  Magic 


--like  low  frequencies  for  RTTY 


This  article  described  a 
phase  locked  loop  cir- 
cuit that  can  be  built  with  a 
single  IC  chip.  Integrated 
PLLs  are  available,  but  build- 
ing the  loop  out  of  discrete 
components  and  IC  amplifiers 
allows  Tor  experimentation 
not  possible  with  the  inte- 
grated version.  In  addition,  a 
general  discussion  of  the 
LM3900  linear  amplifier  is 
presented. 

This  IC  contains  four 
identical  amplifiers  in  a  14 
pin  DIP  package.  It  satisfied 


INVENTING 
INPUT 


NQN-JJWEHTINS 


the  need  for  an  economical 
op  amp  device  which  can 
operate  on  a  single  supply 
voltage.  Those  who  have 
struggled  with  multiple 
batteries,  power  supply 
sp  I  itters,  etc,  will 
immediately  appreciate  the 
advantage  of  the  single  power 
supply  feature.  And  best  of 
all  this  can  be  anything  from 
4  to  36  volts. 

A  skeleton  diagram  of  the 
internal  amplifier  circuit  is 
shown  in  Fig.  1.  Note  how 
this      resembles     a     normal 


*vcc 


IKPUT 


l.3rnA 


OUT.' 


common  emitter  amplifier 
rather  than  the  differential 
stages  found  in  other  op 
amps.  With  the  current  mirror 
circuit  at  the  non-inverting 
input,  single  supply  operation 
is  possible. 

Instead  of  amplifying 
voltage  differences  between 
the  inverting  and 
non-inverting  input  terminals, 
this  amplifier  responds  to 
current  differences.  The 
diode  between  the 
non-inverting  input  and 
ground  is  actually  a  transistor 
with  collector  and  base 
connected   together  and   the 


*vcc 


emitter  on  ground.  With  IC 

fabrication  techniques,  this 
"diode"  transistor  and  Ql 
have  almost  identical 
characteristics  and  track 
closely  over  wide  temperature 
ranges.  With  this  situation,  it 
can  be  shown  that  the  current 
into  the  non-inverting  input 
and  the  collector  current  of 
Ql  are  equal.  Any  current  II 
flowing  into  the  non-inverting 
input  is  M mirrored11  about 
ground  and  is  extracted  from 
the  base  current  for  Q2 
flowing  into  the  inverting 
input.  If  11  and  12  are  equal, 
the  net  current  into  the  base 
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Fig.  L  LM3900  amplifier  circuit 


Fig.  2  LM3900  pin  connections.  Top  view  of  /C 
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of  02  is  balanced  out  and 
current  differences  between 
the  two  terminals  are 
amplified. 

As  shown,  the  collector 
loads  for  the  internal 
amplifying  transistors  are 
current  sources.  They  present 
high  impedance  loads  for 
these  stages  and  achieve  very 
high  voltage  gain.  The  output 
stage  current  is  set  at  about 
13  mA  by  its  current  source. 
Thus  a  package  of  four  of 
these  amplifiers  draws  5-7 
mA  idling  current.  With  the 
internal  biasing  circuit  this 
current  drain  is  relatively 
independent  of  supply 
voltage. 

To  provide  for 
amplification  with  reference 
to  voltages,  the  input 
terminals  are  connected  to 
the  signal  and  bias  networks 
through  rather  high  value 
resistors,  which  convert 
voltage  changes  inLo  current 
changes  the  amplifier  can 
work  with.  The  entire 
configuration  can  be  thought 
of  as  a  transistor  common 
emitter  amplifier  with  a  very, 
very  high  beta  and  provided 
with  a  non-inverting  inpuL  As 
can  be  seen  in  the  various 
circuit  diagrams,  the  LM3900 
amplifier  symbol  is  drawn 
with  a  current  source 
between  the  input  terminals 
and  a  current  arrow  at  the 
no  n -in  verting  InpuL  This 
helps  distinguish  it  from 
conventional  op  amp  types 
and  also  indicates  its  current 
differencing  type  operation. 
It  is  sometimes  called  a 
Norton  amplifier  to  help 
make  the  difference 
identifiable. 

Fig,  2  shows  the  pin 
connections  for  the  four 
amplifiers    in    a    14    pin    IC 


Fig.  3(b).  Non-inverting  amplifier. 


package.  The  amplifiers  share 
common  biasing  circuitry  but 
Me  otherwise  independent  for 
signal  paths. 

Typical  Bias  Circuits 

An  inverting  amplifier 
circuit  using  the  LM3900  is 
shown  in  Fig.  3{a).  The 
resistor  at  the  non-inverting 
input  is  tied  up  to  the 
positive  supply  voltage.  Since 
its  value  is  twice  that  of  the 
feedback  resistor  R2  and  the 
currents  at  the  inputs  attempt 
to  equalize  themselves,  the  dc 
potential  at  the  amplifier 
output  biases  off  at 
approximately  half  the  dc 
supply  voltage.  That  is,  the 
same  current  flows  from  the 
output  through  R2  to  the 
inverting  input  as  from  the 
positive  supply  voltage  into 
the  non-inverting  input  via  its 
bias  resistor.  Since  R3  is 
twice  the  value  of  R2,  the 
output  dc  level  is  half  the 
supply  voltage. 

Ac  signal  inputs  through 
the  coupling  capacitor  make 
the  output  follow  the  input 
with  a  voltage  gain  of  R2/R1 . 
Note  that  the  output  is 
inverted  with  respect  to  the 
input. 

The  input  bias  current 
required  by  the  IC  is 
extremely  small  as  compared 
to  a  regular  transistor 
amplifier.  Values  as  low  as 
30-50  mA  may  be  used,  thus 
the  relatively  large  value 
resistors.  The  normal  bias 
current  for  the  non-inverting 
input  should  be  limited  to 
something  like  the  10-100  uA 
range  for  optimum  operation. 
Larger  values  tend  to 
overdrive  the  current  mirror, 
changing  its  gain  from  unity 
as  required  to  properly  mirror 


the  current  at  the  inverting 
input 

Fig.  3(b)  shows  a 
non-inverting  amplifier 
circuit.  Note  the  biasing 
arrangement  here.  Again  the 
dc  level  at  the  output  is  set  at 
half  the  supply  voltage.  In 
this  case,  R2  and  R3  are 
equal,  but  the  bias  potential 
for  R3  is  at  half  the  supply 
voltage  as  determined  by  the 
voltage  divider  R4  and  R5. 
Since  the  currents  (dc)  at  the 
input  terminals  tend  to 
equalize,  the  output  voltage 
biases  off  at  Vec/2. 

The  expression  for  the 
vo  I  tage  gain  of  the 
non-inverting  amplifier  takes 
into  account  the  impedance 
of  the  dtode  at  the 
non-inverting  input.  With 
values  in  the  megohm  range 
for  R2  and  R3  the  effect  of 
Rd  is  negligible. 

For  alt  practical  purposes, 
both  amplifiers  shown  in  Fig. 
3  have  a  voltage  gain  of  ten 
(20  dB),  The  dc  level  at  the 
output  being  halfway 
between  the  supply  voltage 
and  ground  allows  for 
maximum  output  swing 
before  limiting.  The  LM3900 
has  an  open  loop  gain  of  70 
dB  out  to  1  kHz  and  drops 
off  linearly  at  20  dB  per 
decade  with  unity  gain 
occurring  at  approximately 
2.5   MHz.  Thus  it  does  not 
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have  the  extremely  high  gain 
of  the  741  type  of  op  amp  at 
dc  and  very  low  frequencies, 

but  at  I  kHz  and  above  it  is 
about  the  same.  The  3900  is 
internally  compensated  for 
this  frequency  rolloff 
characteristic. 

With  the  biasing  schemes 
shown,  the  LM3900  can  be 
used  for  any  application 
requiring  an  op  amp.  By 
applying  two  input  voltages 
through  high  value  resistors, 
one  to  the  inverting  and  the 
other  to  the  non-inverting 
input,  the  device  functions  as 
a  comparator  for  the  inputs. 
A  square  wave  oscillator  is 
shown  in  Fig.  4,  In  this 
circuit,  when  the  op  amp 
output  is  at  the  high  level, 
current  flows  into  the 
non-inverting  input  via  both  2 
meg  resistors.  When  the 
capacitor  charges  up  to  a  high 
enough  potential,  current 
flow  into  the  inverting  input 
from  this  source  causes  the 
op  amp  output  to  switch  over 
to  the  low  state.  With  the 
output  low,  the  effective 
limiting  resistance  at  the 
non-inverting  input  is  now  2 
megs,  cutting  its  current 
source  in  half.  As  the  capaci- 
tor discharges  and  reaches 
lower  voltage  level  where  the 
current  into  the  inverting 
input  is  low  enough,  the 
output  again  switches  high 
and  the  cycle  repeats.  By 
juggling  the  bias  resistor 
values,  different  duty  cycles 
can  be  obtained  to  produce 
varying  pulse  width  outputs. 

Low  Frequency  Phase 
Locked  Loop  Circuits 

The  entire  loop  can  be 
built  using  one  3900  IC  chip, 
a  few  resistors  and  capacitors 
and  one  switching  transistor. 
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Fig.  4,  Square  wave  oscillator. 
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Fig.  5.  Voltage  controlled  oscillator.  Note  that  this  circuit  has 
very  linear  response  between  2  and  J 2  volts. 


The  main  portion  of  the 
circuit  is  involved  with  the 
voltage  controlled  oscillator. 
A  diagram  for  a  vco  using  two 
sections  of  the  3900  is  shown 
in  Fig.  5. 

The  first  amplifier  in  the 
vco  functions  as  an 
integrator,  and  the  second  is 
connected  as  a  Schrnilt 
trigger  with  wide  hysteresis  to 
monitor  the  output  level  of 
the  first  stage.  When  the 
Schmitt  output  is  high,  the 
transistor  is  turned  on  and 
diverts  current  away  from  the 
non-inverting      input      to 

ground.  During  this  time,  the 
current  through  Rl  into  the 
inverting  input  causes  the 
integrator  output  to  ramp 
down  toward  ground. 
However,  when  the  lower  trip 
point  of  the  Schmitt  circuit  is 
reached,  the  transistor  is 
turned  off,  and  current  into 
the  non-inverting  input  causes 
the  integrator  output  to  turn 
around  and  ramp  back  up 
toward  the  positive  supply. 
Note  that  the  current  into  the 
plus  input  is  twice  that  into 
the  minus  input.  (R2  is  half 
the  value  of  Rl.)  With 
current  into  both  inputs  from 
the  source,  the  effect  of 
current  into  the  plus  input 
overcomes  that  at  the  minus 
since  it  is  twice  as  large.  When 
the  Schmitt  circuit  flips  back 
over  to  the  other  state  (high 
output),  the  transistor  again 
diverts  current  from  the  plus 
input,  and  current  through 
R1  takes  over  making  the 
integrator  output  again  ramp 
down.  And  so  the  process 
repeats. 

The  vco  circuit  alone  can 
be  useful  and  an  interesting 
one  to  breadboard.  With  a 
frequency    counter    on    the 


output,  it  becomes  a 
rudimentary  form  of  digital 
voltmeter  since  it  can  be 
adjusted  with  the  1  meg  pot 
so  that  4  volts  input  produces 
400  Hz  at  the  output,  5  volts 
gives  500  Hz,  etc.  The 
linearity  between  three  and 
ten  volts  input  is  within  one 
half  a  percent.  Not  bad  for  a 
simple  circuit.  This  curve  was 
run  with  a  supply  of  24  volts. 
Higher  values  of  Vcc  are 
desirable  to  get  good  range 
and  linearity.  In  many 
applications  linearity  is  only 
required  over  a  fairly  narrow 
range  and  this  vco  will  easily 
do  that. 

Fig.  6  shows  the  diagram 
for  the  complete  phase 
locked  loop.  All  four 
amplifiers  in  the  LM3900  are 
used,  U2,  U3  and  U4  make 
up  the  three  basic  sections: 
vco,  phase  detector  and  low 
pass  filter.  U1  is  used  as  an 
amplifier  for  the  Input  signal. 
This  stage  provides  a  square 
wave  output  swinging  over 
almost  the  entire  supply 
voltage  range.  The  output 
symmetry  is  set  by  the  10k 
potentiometer  at  the  input  It 
limits  to  square  wave  output 
for  any  input  of  over  a  couple 
hundred  millivolts  rms.  The 
input  impedance  is  strapped 
down  to  about  600  Ohms  to 
make  it  compatible  with 
typical  audio  generator  and 
communications  receiver 
outputs. 

The  vco  is  the  circuit 
discussed  previously.  Note 
that  the  capacitor  in  the 
integrator  section  is  made 
variable  to  set  the  free 
running  frequency.  With  the 
high  impedance  of  the 
LM3900  and  the  large 
external  resistors,  rather  small 


values  of  capacitance  are  in 
order,  even  for  frequencies  as 
low  as  1  kHz, 

The  vco  square  wave  (U4 
output)  and  the  limited  input 
signal  (U1  output)  are  applied 
to  U2  which  is  used  as  the 
phase  detector  portion  of  the 
loop,  Note  thai  the  resistor  at 
the  inverting  input  of  this 
stage  is  approximately  twice 
the  value  at  the  non-inverting 
input  Thus  the  signal  from 
the  vco  tends  to  take  over 
and  control  the  output  of  U2. 
When  the  input  frequency 
becomes  close  enough  to  the 
oscillator  free  running 
frequency,  the  loop  will  lock 
onto  the  incoming  signal  and 
remain  in  lock  for  frequency 
variations  within  the  lock 
range.  The  capture  and  lock 
ranges  are  set  primarily  by 
the  values  of  RC  in  the  single 
low  pass  filter  section. 
Experimentation  is  in  order 
here  as  well  as  in  other  parts 
of  the  circuit. 

Once  the  loop  is  locked  to 
the  incoming  signal,  the  vco 
frequency  and  the  input 
frequency  are  identical 
except  for  a  slight  difference 
in  phase.  It  is  this  phase 
difference  which  keeps  the 
loop  in  lock  by  applying  a  dc 
output  from  the  low  pass 
filter  to  control  the  vco 
frequency.  Fig.  6  shows  the 
situation  for  a  phase 
difference  of  90  degrees 
between  the  outputs  of  U1 
and  U4.  With  these  inputs, 
the  output  of  (J 2  can  only  go 


to  the  low  state  during  the 
time  the  input  signal  is  high 
and  the  vco  is  low.  Otherwise 
the  vco  signal  takes  over  and 
drives  the  output  back  high 
due  to  the  2X  difference  in 
input  resistors.  The  average 
dc  level  at  the  output  of  U2 
shown  in  Fig.  6  is  about  3/4 
Vcc, 

The  RC  low  pass  filter 
smoothes  out  the  U2  output 
to  drive  the  vco  input.  If  the 
input  frequency  changes,  the 
resulting  phase  change  wilt 
cause  the  phase  detector 
output  to  drive  the  vco  such 
that  it  follows  the  input 
signal.  As  the  resulting  phase 
differences  approach  zero 
degrees  and  180  degrees,  the 
vco  drops  out  of  lock  with 
the  input.  During  lock  the 
phase  detector  output  will  be 
somewhere  between  1/2  Vcc 
and  Vcc.  A  little  study  of  the 
phase  diagram  in  Fig,  6 
should  help  clarify  this.  The 
important  point  in 
understanding  loop  operation 
seems  to  be  grasping  the  fact 
that  it  locks  onto  an 
incoming  signal  by  virtue  of  a 
phase  difference  between 
input  and  vco  such  that  the 
phase  detector  dc  output  is 
right  to  make  the  vco 
frequency  equal  to  the 
incoming  frequency. 

By  applying  the  input 
signal  to  the  vertical  channel 
of  an  oscilloscope  and  U41,s 
output  to  the  horizontal 
channel,  locking  can  be 
observed     as     the     input 
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frequency  Is  swung  into  the 
capture  range  of  the  loop. 
Then,  as  the  frequency  is 
varied  within  the  lock  range, 
the  Lissajous  pattern 
indicates  the  phase  difference 
while  still  maintaining  lock, 
This  scope  presentation  is 
worth  a  thousand  words 
while  breadboard!  rig  the 
circuit.  During  lock,  the 
scope  display  is  steady  as  a 
rock. 

Depending  upon  the  values 
used  in  the  low  pass  fifter,  the 
lock  and  capture  range  can  be 


varied  somewhat  for  specific 
applications.  The  values  for 
the  circuit  in  Fig.  6  are 
suitable  for  a  center 
frequency  of  2200  Hz  which 
is  adjustable  by  the  variable 
capacitor  in  the  vco.  Initially, 
out  of  lock  the  loop  captures 
over  a  range  of  about  1900 
Hz  to  2450  Hz,  Once  in  lock, 
it  will  maintain  lock  over  a 
wider  range,  approximately 
1550  Hz  to  2900  Hz. 

RTTY  enthusiasts  will 
note  that  this  frequency 
range    includes    the    normal 


tones  used  in  that  mode.  The 
dc  output  variations  at  the 
low  pass  filter  are  rather  small 
with  a  170  Hz  shift  in 
frequency,  but  adequate  to 
drive  an  IC  comparator  stage. 
This  makes  a  single  terminal 
unit  with  the  addition  of 
some  sort  of  keying  circuit 
for  the  TTY  selector  magnets. 
Additional  filtering  of  the 
low  pass  filter  output  is 
required  before  driving  the 
comparator  to  eliminate  false 
triggering  of  the  slicer  stage. 
Other  than  actually  driving  a 


printer  with  this  circuit,  no 
further  work  was  done  on  a 
terminal  unit  for  RTTY. 

Hopefully,  this  article  will 
be  of  interest  to  those  inter- 
ested in  experimenting,  The 
LM3900  itself  is  so  useful  in 
all  sorts  of  applications  that 
after  playing  with  the  phase 
locked  loop  circuit,  the  IC 
can  be  put  to  good  use  in  any 
number  of  ways.  Most  of  the 
ads  feature  this  chip  for 
about  a  half  dollar,  so  getting 
a  few  to  try  is  certainly  worth 
the  small  investment.  ■ 
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B 

Code 

(assume  1st  unit 

SN74O0  Number 

Gate  Type 

in  diagram) 

SN7400 

NAND  gate 

00ND01 

SN7402 

NOR  gate 

02NR01 

5N7404 

Hex  Inverter 

04HX01 

SN7408 

AND  gate 

OS  a  no; 

SN7410 

IMAND  gate 

10IMD01 

SN7420 

NAND  gate 

20ND01 

SN7430 

NAND  gate 

30ND01 

SN7442 

BCD  to  decimal  decoder 

42BD01 
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JK  Hip  flop 

73F  FOt 
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Bistable  latch 

75LH01 

SN7489 
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89RM01 

SN7490 

Decade  counter 

90DO01 

SN7493 

Binary  counter 

93BC01 

SN74107 

JK  flip  flop 

107FFO1 

SN74150 

Multiplexer 

150MX01 

SN74195 

Shift  register 

195SR01 

SN74200 

RAM 

200RM01 

Table  I.  (a)  Coding  method.  Code  is  typed  or  primed  on 
masking  lape  and  applied  to  bottom  of  (Cs,  This  saves  much 
referencing  to  the  layout  diagram  and  helps  avoid  wiring  to  the 
wrong  IC.  (b)  Suggested  fist  of  codes. 


The  logic  probes  which 
are  described  in  amateur 
radio  magazines  today  are 
what  I  call  static  logic  probes. 
That  is,  they  require  that  the 
logic  levels  they  are  checking 
not  change  at  all  during  the 
measurement  period,  or  at 
least  not  so  fast  that  the  eye 
cannot  follow.  This  is  fine  for 
simple  low  speed  circuitry, 
but  won't  work  well  for  com- 
plex or  high  speed  circuits. 
I      would     describe     the 
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5XLT.  unit,  however,  as  a 
dynamic  logic  probe,  as  it 
allows  one  to  make  logic  level 
measurements  on  the  most 
complex  and  high  speed 
digital  logic  circuitry  one 
would  expect  to  find  in  any 
ham  shack,  It  will  do  this 
even  while  the  circuitry  is  in 
normal  operation.  Time 
periods  no  longer  than  20  or 
30  nanoseconds  may  be 
"frozen"  out  of  any  longer 
period  of  time  and  examined 
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at  your  leisure  for  proper 
pulse  coincidence,  absence  of 
proper  pulse  at  a  specified 
time,  presence  of  a  wrong 
pulse,  etc.  This  enables  the 
home  brewer  to  determine  if 
his  digital  logic  project  is 
working  properly,  or  to  trace 
any  troubles  that  may  crop 
up  in  a  particular  digital  logic 
project. 

In  this  article  I  will 
attempt  only  to  describe  the 
heart  of  the  SJ.LT,  unit.  The 
variations  that  any  particular 
user  may  want  to  include 
with  this  unit  are  unlimited, 
and  determined  by  the  type 
of  use  to  which  he  intends  to 
put  it.  You  might  compare  it 
to  a  basic  meter  movement  or 
a  cathode  ray  tube,  and  the 
thousands  of  different  uses 
they  may  be  put  to. 

In  the  cases  of  very  com- 
plex and/or  high  speed  digital 
circuits,  the  S.I.LI,  can  take 
the  place  of  the  much  more 
expensive  triggered  sweep 
scopes  in  most  amateur  appli- 
cations. The  S.I.L.T.  cannot, 
however,  display  waveforms. 
It  can  only  tell  you  if  a 
particular  logic  state  (high  or 
low)  is  present  at  any  given 
instant    of    time  a    very 

useful  bit  of  knowledge,  if 
you  think  about  it. 

Fig.  1  shows  the  basic 
SJ.LT,  unit.  It  uses  two  very 

common  ICs.  One  is  the  7475 
quad  bistable  latch,  and  the 

other  is  the  7473  or  the 
74107  duaf  JK  flip  flop.  The 
only  difference  between  the 
7473  JK  flip  flop  and  the 
74107  JK  flip  flop  is  the  pin 
basing  diagram.  In  the  7473, 
Vcc  is  pin  4  and  ground  is  pin 
11.  In  the  74107,  Vcc  is  pin 
14  and  ground  is  pin  7.  Since 
the  other  pin  connections  are 
also  different,  1  would  suggest 
that  when  ordering  these 
from  your  supplier  you  ask 
for  a  data  sheet  for  the  units 
you  are  getting.  As  far  as 
electrical  and  logical  opera- 
tion go,  the  7473  and 
74107  are  identical.  For  some 
unknown  reason  the  differ- 
ence    between     their     prices 
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varies  from  one  supplier  to 
the  next. 

Circuit  Theory 

Before  [  discuss  the  opera* 
tlon  of  this  circuit,  let  me 
review  the  operation  of  the 
two  ICs.  The  outputs  of  the 
JK  flip  flops  will  toggle  (or 
shift)  logic  states  at  each 
negative  going   (high  to  low) 


transition  of  the  logic  level 
(at  the  "C"  or  "clock"  input) 
only  if  two  other  logic  situa- 
tions are  satisfied.  First,  the 
"CL"  or  "Clear"  input  logic 
level  must  be  high.  Second, 
the  Hl"  and  "K"  inputs  must 
also  be  at  a  high  logic  level* 

If  the  "CL"  input  is  a  logic 
level  low,  the  Rip  flop  will 
clear  and  the  outputs  will  be 


forced  to  a  reset  state.  That 
is,  the  0  output  will  be 
forced  to  a  low  logic  state 
and  the  Q  output  will  be 
forced  to  a  high  logic  state. 
Logic  level  transitions  at  the 
"C"  input  will  have  no  effect 
on  the  outputs  while  "CL"  is 
low. 

If  the  *4CLM  input  is  high 
and    both    the   "J"   and   the 
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"K,J  inputs  are  low,  logic 
transitions  at  the  "C1  input 
will  also  have  no  effect  on  the 
output.  However ,  unlike  a 
"CL"  logic  low  condition,  the 
outputs  will  not  be  forced  to 
a  certain  logic  state,  but  will 
hold  whichever  logic  state 
they  had  before  the  "J"  and 
'*KM  inputs  went  low, 

The  "S"  or  "Strobe" 
inputs  of  the  7475  quad 
bistable  latch  work  in  a 
manner  reminiscent  of  the 
"J  "and  IJK"  inputs  of  the  J  K 
flip  flop.  Some  call  this  input 
"C\  or  "Clock."  When  the 
MS"  inputs  are  at  a  high  logic 
level,  the  "QM  outputs  will 
reflect  exactly  the  logic  levels 
of  their  respective  "D" 
inputs.  When  the  "S"  input> 
go  to  a  low  logic  level,  the 
data  present  at  the  Q  outputs 
is  frozen  and,  even  though 
the  'DM  inputs*  logic  levels 
may  change,  the  data  at  the 
"0'*  outputs  will  remain  until 
the  "S"  inputs  go  to  a  high 
logic  level  again.  It  is  worth 
noting  that  this   IC  also  has 

the  complementary  0  out- 
puts. 

With  all  of  this  in  mind,  I 
will  now  go  inio  the  opera- 
tion of  the  basic  SJ.L.T.  unit. 


If  the  liCL"  input  of  Ul  in 
Fig,  1  is  grounded  or  at  logic 
level  low,  the  outputs  will  be 
a  low  at  0  and  a  high  at  Q.  If 
the  "CL"  input  is  then  un- 
grounded, it  will  be  pulled  up 
to  a  high  level  through 
resistor  R1.  Now,  since  Q  is 
still  high  and  it  is  connected 
to  the  "J"  and  "KM  inputs, 
the  flip  flop  is  enabled.  A  low 
to  high  transition  on  the  **C" 
input  will  have  no  effect,  but 
a  high  to  low  transition  on 
"C"  will  toggle  the  flip  flop. 
The  0  output  will  become 
high  and  the  Q  output  will 
become  low.  Since  the  "J" 
and  MKM  inputs  arc  tied  to 
the  0  output,  they  will  also 
be  low,  and,  as  I  said  earlier, 
this  disables  the  flip  flop  but 
does  not  reset  the  mi  (puts. 
Any  further  activity  at  ihe 
*4C"  input  is  ignored  by  the 
flip  flop,  Ul  is  effectively 
latched  up  until  a  low  is 
applied  to  the  "CL"  input. 

The  Ul  Q  output  is  aiso 
tied  to  the  "C"  input  of  U2_ 
For  the  moment,  let*s  assume 
that  a  high  logic  level  is 
present  at  U2's  "CLM  input, 
and  that  U2  has  been  reset. 
That  is,  U2fs  outputs  are  0  = 
low  and  0  =  high.  Now  Ul  is 


tripped  as  described  in  the 
last  paragraph  and  its  Q  logic 
level  drops  from  high  to  low. 
Since  this  output  is  also  tied 
to  U2's  "C1  input,  the  high 
to  low  transition  trips  (or 
toggles)  U2.  Also,  since  U2's 
Q  is  tied  to  its  'T  and  "K" 
inputs,  U2  also  latches  up  just 
as  Ul  did.  Again,  U2  won't 
reset  until  its  "CL"  input 
goes  low, 

Since  the  switch  used  to 
ground  UVs  "CL"  input  is  a 
manual  normally  open  push- 
button, Ul  won't  be  reset 
until  you  want  it  to  be*  U2's 
"CL"  input  is  a  test  lead,  just 
as  UVs  "C"  input  is.  Now  if  I 
connect  U2ls  "GL"  input  to  a 
timer,  t  can  cause  U2  to  reset 
at  any  time  I  choose  after 
UVs  "C"  input  has  been 
tripped.  More  on  this  timer 
later; 

Once  U2  has  been  tripped 
and  its  0  output  has  gone 
low,  its  Q  output  will  go  high. 
Since  this  is  tied  to  the  '*S'f 
inputs  of  the  7475  quad 
latch,  the  Q  outputs  of  this 
latch  will  follow  any  data 
present  on  the  UD"  inputs.  At 
that  instant  of  lime  I  selected 
after  Ul 's  "CM  input  was 
tripped,    a    logic    level    low 


pulse  hits  U2s  MCL"  input 
and  U2  is  reset,  U2fs  Q 
output  goes  low,  and  U31s  Q 
outputs  freeze  on  whatever 
data  was  present  at  that 
instant. 

In  my  own  SJ.L.T.  units  I 
use  LEDs  for  reading  out  the 
data  frozen  at  the  outputs* 
Other  readouts  might  be  a 
VOM,  VTVM,  BCD  to 
decimal  decoder  with 
numeral  readout,  etc.  This 
will  depend  on  your  applica- 
tion. Once  you  have  recorded 
the  data  from  the  outputs, 
you  can  hit  the  reset  button 
and  another  reading  can  be* 
taken,  or  you  may  want  to 
move  your  "D"  inputs  and /or 
Ul  "C"  and/or  U2  "CL" 
inputs  to  other  points  in  the 

circuit. 

Those     who     have     built 

digital     frequency     counters 

will    recognize    this    circuit, 

since  it  is   the  same  as  the 

hold    latches    in   a   counter. 

One  difference  is  my  method 

of  using   flip  flops,  and  the 

idea  of  using  this  circuit  as  a 

test  instrument. 

Yes,  the  S.LL.T.  unit  is 
very  simple,  but  its  uses  are 
almost  limitless.  Fig.  2  is  one 
example  of  how  I  first  used 
the  S.LLT.  principle.  This 
unit  is  a  "Dependent"  or 
D.SJ.L.T.  I  call  it  udepen- 
dent"  because  the  basic 
SXL.T.  unit  depends  on 
timing  pulses  from  within  the 
digital  unii  under  test  to  reset 
the  U2  flip  flop. 

The  operation  of  Ul,  U2f 
and  U3  is  the  same  as  in  Fig. 
1.  U4  and  U5  are  also  7475s 
and  are  added  to  the  Q 
output  of  U2  so  that  three 
limes  as  much  data  can  be 
displayed  for  each  Lest.  LEDs 
LD-1  through  LD-14  are  com- 
mon red  mini-LLDs.  LD-t 
through  LD-1 2  are  readouts 
for  the  quad  latches,  and 
LD-1 3  and  LD-14  are  used  to 
keep  track  of  the  switching 
conditions  of  Ul  and  U2. 

If  Ul  is  reset  and  Q  is  low, 

LD-13  will  be  off.  When  Ul  is 
tripped,  Q  goes  high  and 
LD-13  lights  to  let  you  know 
Ul  has  been  tripped.  When 
LJ2   is   tripped,   0  goes  high 
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and  LD-14  lights.  When  U2  is 
reset,  Q  goes  low  and  LD-14 
goes  out.  R1-R4  are  current 
limiting  resistors  for  the 
LEDs.  Switch  SI  is  the  reset 
switch.  Switch  S2  is  used  to 
reset  U2  in  case  a  low  pulse 
does  not  arrive  at  U2's  "CL" 
input. 

U6  through  U9  are  7420 
four  input  NAND  gates.  The 
inputs  to  these  gates  may  be 
connected  in  various  ways  to 
the  circuit  under  test  so  that 
a  selected  number  of  coinci- 
dent pulses  will  trigger  the 
appropriate  response  from  Ul 
or  U2.  Unused  inputs  may  be 
tied  to  the  appropriate  re- 
sistor-driven high  or  low 
terminals. 

U10  and  U11  are  7404 
hex  inverters  which  invert  the 
outputs  of  U6  and  U8.  Their 
outputs,  along  with  the 
outputs  of  U7  and  U9,  are 
fed  to  the  inputs  of  ICs  U12 
or  U13,  which  are  7400  dual 
input  NAND  gates. 

My  purpose  in  building  the 
D.S.LLT.  was  to  aid  in 
troubleshooting  a  digital  VFO 
that  1  have  In  design.  You 
may  not  need  as  many  as 
three  latches,  or  you  may 
require  more  than  three. 
Also,  the  inputs  may  vary  to 
suit  your  needs.  Many 
methods  of  construction  may 
be  used.  I  offer  my  method 
only  to  give  you  some  ideas. 

Construction 

The  first  step  in  the  con- 
struction process  is  to  choose 

a  wiring  method.  Printed 
circuit  board  is  by  far  the 
best  choice.  I  didn't  choose  it 
because  I  hadn't  had  much 
success  with  those  tenth  of  an 
inch  IC  pin  spacings,  and  also 
because  usually,  as  soon  as  I 
finish  etching  a  PC  board,  I 
decide  to  make  a  circuit 
change.  Uses  for  the 
D.S.LLT.  are  so  variable  and 
changing  that  it  may  never  be 
put  on  PC  board  at  this 
station. 

Another  choice  is  perf- 
board,  with  molex  IC  socket 
pins,  I've  used  this  method, 
but  it  seems  that  when  more 
than  two  ICs  are  used,  a  short 


c 
n 


STOP 
INPUTS 


U9 


A 

a 
c 


DATA       a 
INPUTS     a 

D 


DATA 


O 


-331 


H 


n  n .  n  n  n  n  - 


,«U  JJ  U  U  U  U  U€ 


nn  n  nn  n  n? 


'n  n  n  n  n  n  n7 


O 


u«  a 


04HK01 

uiD  a  uii 


l4U  U  U  U  U  U  Ue 


*u  u  u  u  u  u  ltb 

,■  n  n  nnnnr' 


'n  n  n  nn 

n  nT 

zonae* 

U*fiU7 

*U  U  U  U  U  U  U9 

I0TFF0I 

ui  a  U£ 


;*u  u  u  u  u  u  u 


6L0I3 


Rl 


OLD  14 


fl 


U# 


c 


>n  n  n  n  n  n  n  n» 

75U40J 
U3 

6U  U  U  U  U  U  XTU'i 

in  n 

n  n  n  n  n  n* 

75tH0Z 
U4 

6UUUUULIUU9 

^nnnnnnn« 

TSLMOa 

RU  U  U  U  U  U  U  U, 

A 
ft 

c 


U6 


START 
IMPUTS 


A 
■ 
C 
0 


tit 


ft! 

R5 

B6 

«3 


R7 


Rfl 


am 


to 


<M       OZ     63    04 


LO 


hi5    na    6?     us 


S2 


LO 


'9    00     oil      4*2 


Si 


51 


DATA 
B  INPUTS 

D 


h-f-r  i 

HI        HI        LD       LO 

Fig,  3m  DtS,LLT,  layout  is  very  handy  for  wiring  and  later  troubleshooting.  A ff  parts  except 
wiring  and  capacitors  are  shown.  Caps  should  be  disc  types  and  tie  flat  across  I C pins. 


almost  always  develops  some- 
where, 

IC  sockets  are  an  excellent 
choice  if  you  don't  mind 
having  more  invested  in 
sockets  than  in  ICs. 

The  method  I  finally  chose 
was  a  variation  of  the 
methods  described  in  a  Ham 
Radio  article.1  First,  I 
decided  on  a  layout  (see  Fig. 
3).  Then  I  chose  a  plastic  box 
of  proper  size.  Next,  silicone 
rubber  sealer  was  applied  to 
the  top  of  an  IC  and  the  IC 
was  placed  upside  down  in 
the  bottom  of  the  box  so  that 
its  legs  were  pointing  upward, 
Be  cautious  that  you  position 
pin  1  of  each  IC  in  the  same 
direction  each  time,  or  you'll 
have  trouble  identifying  the 
pins.  All  other  parts,  LEDs, 
resistors,  and  ICs  were 
mounted  using  this  method. 
If  a  part  needs  to  be  replaced, 
it  is  easy  to  pry  it  up  and 
"glue"  in  another. 

If  you  tip  a  couple  of  ICs 
upside  down  on  a  tabletop, 
you  will  soon  discover  that  if 
you  don't  already  know  the 
IC  number,  you've  got  a 
problem.  Not  so.  Type  the 
number  on  a  small  strip  of 
masking  tape.  Cut  and  trim 
the  tape  to  size  and  apply  it 


to    the   bottom   of   the    IC 
Better   yet,    use    the   coding 
system  shown  in  Table  1, 
The    wire    I   used   is  #26 

Beldsol  enamel  It  has  an 
insulation  that  melts  off 
when  a  high  temperature 
soldering  iron  is  applied  to  it. 
Don't  worry  if  you  should 
accidentally  touch  the  wire 
with  the  soldering  iron.  The 
insulation  doesn't  come  off 
that  easily.  Neatness  in 
wiring,  in  this  case,  is  an 
invitation  to  disaster.  Direct 
point-to-point  wiring  is  pre- 
ferred. Do  not  bundle  your 
wires,  as  these  bundles  are 
fair  to  excellent  transformers 
for  digital  pulses.  Use  extra 
heavy  wiring  or  copper 
strapping  for  the  B+  and 
ground  wiring,  not  so  much 
because  of  high  current  re- 
quirements, but  to  cut  down 
the  impedance  to  high  fre- 
quency square  waves. 

Using  this  system  with 
seven  or  eight  ICs,  I  soon 
found  that  wiring  errors  are 
next  to  impossible  to  avoid. 
So  I  developed  an  idea  similar 
to  that  used  in  kit  construc- 
tion. First,  I  developed  the 
code  shown  in  Table  1 .  Then, 
using  the  pin  numbers  shown 
in    Fig.    2,    I    made   up    the 


charts  shown  in  Table  2. 
Following  this  table  I  made 
no  wiring  errors  and  the  unit 
worked  fine  the  first  time. 

I  used  common  pins  cut 
off  to  about  three  eighths  of 
an  inch  lengths  to  run  the 
wiring  through  the  side  of  the 
plastic  box.  Common  pins 
that  are  attracted  to  a  magnet 
seem  to  take  solder  best. 
Again,  silicone  rubber  sealer 
holds  these  firmly  in  place. 
You  have  several  choices  for 
the  other  end  of  your  test 
leads.  A  large  or  small  alliga- 
tor clip  will  allow  you  to 
make  simultaneous  contact 
with  no  fewer  than  two  IC 
pins.  This  is  not  exactly  what 
I  had  in  mind.  One  good 
choice  is  the  GRABBER 
Model  #3925  mini  test  clip.2 
This,   in   my  opinion,  Is  the 

tn-sl     choice,     bin     toi     units 
with  as  many  data  and  trigger 
input  leads  as  my  D.S.LLT,, 
ihese  clips  could  make  up  a 
large  percentage  of  the  cost. 
The  choice  I  made  was  to 
use  about   two   feet  of  #26 
Beldsol  wire  for  each  lead  and 
to  solder  the  test  lead  directly 
into   the  circuit   under   test. 
This  sounds  like  a  nightmare, 
bui   it  really   is  very  easy  — 
especially  on  the  solder  side 
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NC 
GND 

5/107FF01 
NC 
LD6 
LD5 
75LH03 
To  Pin 

8 

6/107FF0T 

1 

NC 

9 

271O7FF01 

2 

U5/A 

10 

870QND01 

3 

usm 

11 

6/107FF01 

4 

5/107FF01 

i 

2  ON  DO  2 

12 

6/00ND01 

5 

VCC 

Pin 

To  Pin 

13 

SW1 

6 

U5/C 

1 

U6/A 

14 

VCC 

7 

U5/D 

2 

U6/B 

' 

75LH01 

8 

NC 

3 

BLANK 

Pin 

To  Pin 

9 

LD12 

4 

U6/C 

1 

NC 

10 

LD11 

5 

U6/D 

2 

U3/A 

11 

NC 

6 

9/04HX01 

3 

U3/B 

12 

GND 

7 

GND 

4 

5/107FF01 

13 

5/107FF01 

8 

5/00ND01 

5 

VCC 

14 

NC 

9 

U7/A 

6 

U3/C 

15 

LD10 

10 

U7/B 

7 

U3/D 

16 

LD9 

Table  2  DS.I.L  T*  wiring  tables  from  ail  ICs  to  their  connections,  This  takes  care  of  all  major 
wiring  except  for  some  resistor  and  switch  hookups.  The  numbers  preceded  by  an  *  indicate  the 
"fanout"  required  from  an  output  with  more  than  one  connection.  Thus,  pin  2  of  the  107FF0I 
goes  to  3  inputs.  Pin  5  of  the  IQ7FFQ1  goes  to  7  inputs,  which  is  close  to  maximum  (about  10 
TTL  loads  in  most  cases).  NC  means  no  connection.  BLANK  means  that  the  IChas  no  internal 
connection  on  that  pin. 


of  a  PC  board.  A  Wald 
portable  soldering  iron  is  a 
great  help,  but  is  not 
necessary. 

The  power  for  the 
D.S.LLX  is  robbed  from  the 
unit  under  test.  Bypassing  is 
ihe  word  to  worship  here-  I 
bypass  every  1C  with  a  .001 
capacitor. 

Switches  SI  and  S2  are 
unique.  Manufactured 
switches  are  (a)  expensive,  (b) 
massive,  and  (c)  unnecessary, 
I  built  my  own  SP5T 
switches.  First,  two  pieces  of 
tin  or  copper  are  cut  to  one 
quarter    inch   squares.   Then, 


using  a  center  punch,  a 
dimple  is  made  in  the  center 
of  each  piece,  A  one 
sixteenth  inch  hole  is  drilled 
through  the  bottom  of  the 
plastic  case  in  one  corner. 
The  two  wires,  one  from 
ground  and  the  other  from 
UTs  "CL11  pin,  are  passed 
through  this  hole.  Either  wire 
is  soldered  to  the  dimpled 
side  of  one  of  each  of  the  two 
squares  of  metal,  Ncxt^  one 
wire  is  pulled  back  through 
the  hole  until  the  metal  lies 
flat  against  the  hole  (with  the 
bump  in  the  metal  facing 
away   from   the  bottom  sur 


face).  The  metal  is  held  in 
place  by,  you  guessed  it, 
silicone  rubber  sealer.  Be 
careful  not  to  get  any  sealer 
on  the  exposed  surface  of  the 
metal. 

Now,  before  the  sealer 
hardens,  the  other  wire  is 
pulled  back  through  the  hole 
until  the  other  square  of 
metal  can  be  positioned 
about  one  sixteenth  of  an 
inch  above  the  other  and  be 
held  there  by  just  the  stiff- 
ness of  the  wire  supporting  it. 
The  bumps  on  the  two 
squares  should  be  facing  each 
other   and   almost   touching. 


Apply  silicone  rubber  sealer 
around  the  metal  pieces, 
being  very  careful  not  to 
force  sealer  between  the  two 
pieces.  The  finished  blob  of 
sealer  should  look  similar  to 
the  little  sample  the  sealer 
company  puts  on  its 
cartons  to  demonstrate  its 
qualities. 

This  entire  procedure 
should  be  repeated  on 
another  corner  of  the  box, 
using  a  wire  from  U2*s  "CL" 
pin  and  a  wire  from  a  re- 
sistor-driven logic  low 
terminal.  Also,  blobs  of  sealer 
should  be  put  on  the  re- 
maining two  corners  of  the 
case.  Once  this  sealer  sets  up, 
these  serve  as  excellent 
nonskid  feet  for  the 
D.S.I. L.T.  When  a  corner  of 
the  box  with  the  switch  in  it 
is  depressed,  the  two  pieces 
of  metaJ  are  forced  together. 
Releasing  the  case  allows  the 
elastic  qualities  of  the  sealer 
to  pull  the  metal  pieces  apart. 

This  simple  switch  saves 
much  space  and  money.  It 
also  leaves  several  of  my  ham 

friends  scratching  their  heads 
and  wondering  where  the 
switch  is.  Most  of  these  ideas 
come  from  trying  to  do  some- 
thing with  as  little  as  possible. 
They  may  seem  weird,  but 
the  fact  that  they  work  is  all 
that  matters, 

I  would  say  that  if  you 
understand  the  logic  of  the 
D,S.I.LX,  you  can  probably 
use  it  properly  on  any  logic 
circuit  you  understand.  You 
may  even  be  able  to  use  it  to 
figure  out  some  logic  schemes 
that  you  are  not  sure  of. 

If  you  are  just  starting  to 
study  logic  circuits,  however, 
1  suggest  you  use  the  simpler 
static  logic  probes  before 
building  an  S.LLT.  type  unit. 
Although  the  D.S.LL.T.  is  a 
very  simple  circuit,  its  use 
does  require  complex  logic.  ■ 


i  j  j 
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FOR  BIG 

CB 

PERFORMANCE 

HIE  NEW 

HORIZON  29 

Standard's  new  digitally  synthesized  Horizon  29  CB 
outclasses  them  all.  Check  these  "ASTROPOINT"  features 
for  maximum  power  and  optimum  performance. 

Horizon  29  Full  23  channel  operation  from  an  innovative 

"Phase-Loek-Loop,T  frequency  system. 

Horizon  29  The  only  CB  radio  with  "Hear  PowerM  receiver 

performance. 

Horizon  29  Speaks  out  with  maximum  legal  power,  power 
that  nobody  walks -on. 

Horizon  29  Special  10  watts  of  audio  power  adds  fantastic 

"kick"  to  outside  speaker. 

Horizon  29  Microphone  gain  control  in-the-rnike  for  conve- 
nient modulation  adjustment. 

Horizon  29  Remarkable  J!on  frequency"  stability  even  at 

high  temperatures. 

Horizon  29  Incredible  receiver  selectivity/sensitivity  with 

range  extending  image  rejection. 

Horizon  29  All  solid  state  for  reliable  performance  off-the- 

road  as  well  as  in  cars,  trucks  or  boats. 

Horizon  29  Positive  or  negative  ground. 


Get  the  facts  about  the  Horizon  29, 
the  innovative  new  CB  from  Standard. 


TUFTS 

^adio  Electronics 

386  Main  St.,  Medford  MA  02155 
Phone:  617-395-8280 


SUPER  THUNDERBIRD 

The  UltimateTri-Band 


No  other  antenna  gives  you  performance  on  10t  15  and  20  meters  equal  to  the 
TH6DXX  Super  Thunderbird.  It's  built,  without  compromise,  to  be  electrically  and 
mechanically  superior  to  everything  else. 

Separate  "Hy-CT  traps  are  used  for  each  band  and  they  are  factory  tuned  for 
peak  performance.  You  can  get  optimum  results  on  transmission,  phone  or  CW, 
with  the  easy-to-use  tuning  charts  we  supply. 

The  cast  aluminum,  tilt-head,  boom-to-mast  bracket  accommodates  masts  from 
11/4"  to  2Vt"  and  provides  mast  feed-through  for  stacking  with  other  antennas. 
Taper-swaged,  slotted  aluminum  tubing  Is  used  for  easy  adjustments  and  light 
weight.  Full  circumference  compression  clamps  are  used  throughout,  instead  of  the 
usual,  self-tapping  screws.  All  element-to-boom  brackets  are  formed  from  extra 
heavy  gauge  aluminum, 

Hy-Gain*s  exclusive  Beta  Match  is  used  to  give  optimum  matching  on  all  three 
bands  and  a  positive  DC  ground  path. 

For  tri-band  DX,  nothing  can  beat  the  Super  Thunderbird. 

Up  to  9.5  dB  gain  over  Vz  wave  dipole 

3  active  elements  on  20  and  15  meters 

4  active  elements  on  10  meters 
25  dB  front-to-back  ratio 

SWR  less  than  1.5:1  on  all  bands  at  resonance 
24'  boom,  20' turning  radius 
6.1  sq.  ft.  surface  area,  net  weight  61.5  lbs. 
For  best  results,  always  use  a  BN-86  Balun 


6-element  Super  Thunderbird 
3-element  Thunderbird 
3-eiement  Thunderbird  Jr. 
2-element  Thunderbird 


Order  No.  389 
Order  No-  388 
Order  No.  221 
Order  No.  390 


Hy-Gain  Electronics  Corporation    8601  Northeast  Highway  Six; 

Lincoln,  NE  68505;  402/464-9151;  Telex  48-6424 


The  273  is  a  high  performance,  all  driven,  stacked  dipole  array* 
vertically  polarized.  It  has  everything  you  need  for  maximum 
efficiency  2-meter  broadcast  or  repeater  use.  Everything 
but  a  mast 

Because  many  2-meter  arrays  are  mounted  on  existing 
structures,  weVe  left  out  the  mast  and  passed  the  savings 
on  to  you. 

The  273  mounts  easily  on  IV4"  to  2"  conductive/non- 
conductive  masts  or  tower  legs  for  directional  or  omnidirectional 
use.  Unique  center  fed  phasing  and  matching  harness  for 
perfectly  parallel  phase  relationship  and  low  angle  of  radiation. 
Moisture,  condensation  and  corrosion  protected. 

The  entire  antenna  is  at  DC  ground  for  static  elimination 
and  lightning  protection.  Perfect  52  ohm  coaxial  feedpoint 
Heavy  duty  worm  gear  mounting  clamps  and  high  impact  styron 
insulators  included. 

Power  1  KW  RE.P.,  250  watts  AM 

VSWR  at  resonance    1.2:1 
Impedance  50  ohms 

Produces  gain  over  1/2  wave  dipole 


/ 


Hy-Gain  Electronics  Corporation  8601  Northeast  Highway  Six; 

Lincoln.  NE  68505;  402/464-9151;  Telex  48-6424 

Branch  Office  and  Warehouse  6100  Sepulveda  Blvd.,  #322: 

Van  Nuys.  CA  91401;  213/785-4532;  Telex  65-1359 

Distributed  in  Canada  by  Lectron  Radio  Sales.  Ltd.; 

211  Hunter  Street  West;  Peterborough,  Ontario 


Frank  Kelly  WZIAT 
49  KnoHwood  Ave. 
Huntington   NY  11743 


Global  Calculations 

for  the  DXer 


--using  a  hand  calculator 


Have  you  ever  wondered 
,how  far  away  that  DX 
location  was?  Maybe  you've 
even  been  curious  enough  to 
try  measuring  the  distance 
from  a  map  -  and  have  found 
that  It  can't  be  done  very 
well.  Most  maps  are  either 
too  small  to  measure  on 
accurately,  or  have  inaccurate 
distances  (this  is  the  case  for 
the  common  Mercator  projec- 
tion), or  both.  But  if  you 
have  a  pocket  calculator  and 
know  your  latitude  and  longi- 
tude, you  can  crank  out  an 
accurate  distance  to  any  place 
in  the  world,  within  a 
tolerance  of  a  few  miles,  in  a 
very  short  time.  You  don't 
need  pencil  and  paper,  and 
your  calculator  need  not  be  a 
$700  programmable  beauty, 
either.  Mine  cost  $59,  and 
like  many  under-a-hundred 
dollar  units,  it  does  the  job 
nicely. 

What  is  essential  is  that  the 
calculator  handle  trig  func- 
tions —  sines  and  cosines  — 
and  their  inverses.  A  memory 
register  is  also  useful, 
although  not  essential,  This 
means  the  calculator  needed 
is  one  step  up  from  the 
simple  four  function  types 
that  are  the  cheapest.  How- 
ever, there  are  many  units 
that  list  for  $100  or  under 
(and  sell  for  much  less)  that 
will  fill  the  bill,  included 
among  these  are  the  APF 
Mark    20    (which    I    used   to 


work  the  examples  below), 
the  Rockwell  63R  and  61  R, 
the  Sears  ESR,  Unitrex  805 R, 
Novus  Math,  Casio  FX-10, 
Heath  IO2000  (a  kit),  and 
even  the  Sinclair  Scientific 
(which  Tve  never  seen,  but 
understand  is  listed  for  only 
$50).  If  current  calculator 
discounting  practices  are  any 
guide,  you  ought  to  be  able 
to  get  this  one  in  trade  for  a 
pair  of  807s  and  an  old 
modulation  transformer! 

Of  course,  the  calculation 
can  also  be  done,  and  very 
efficiently,  with  a  machine 
like  an  HP-35  or  HP-45.  The 
primary  difference  is  that 
these  machines  use  Reverse 
Polish  Notation  (RPN)  which 
involves  a  slightly  different 
keying  sequence.  The  mathe- 
matics is,  of  course,  exactly 
the  same  as  given  below. 

The  basic  task  is  to  solve 
for  one  side  of  a  spherical 
triangle,  given  the  other  two 
sides  and  the  angle  between 
them.  What  may  be  a  bit 
confusing,  if  you  look  this  up 
in  a  reference  on  navigation 
such  as  Bo wd itch's  Practical 
Navigator,  is  that  the  lengths 
of  the  sides  of  the  triangle  are 
stated  in  degrees  in  the 
formula  —  degrees  as  seen 
from  the  center  of  the  earth. 
Here's  the  standard  formula: 

cos  c  =  (eos  a) (cos  b)  + 
{sin  a) (sin  bMcos  C) 


where  the  quantities  are  as 
shown  in  Fig.  1.  Point  A  is 
your  QTH,  point  B  is  the 
distant  location  and  point  C 
is  the  north  pole. 

Solving  this  can  take  a  lot 
of  key  punching,  even  with  a 
machine  to  look  up  sines  and 
cosines  for  you.  And  the 
answer  comes  out  in  degrees 
on  the  earth's  surface,  which 
requires  a  further  conversion. 
The  final  blow  is  that, 
although  a,  b  and  C  are  angles 


in  degrees,  none  of  them  is 
directly  a  latitude  or  longi- 
tude. Youll  appreciate  why 
in  the  past  this  type  of 
figuring  went  on  mainly  on 
ships  where  position  changes 
slowly.  Aircraft  navigation 
generally  ignores  lats  and  Ions 
except  if  an  Inertial  or  VLF 
navigator  is  aboard,  and  those 
gadgets  contain  a  lot  of  com- 
puter. 

For    our    ham    purposes, 
however,  the  formula  can  be 


Fig,  1 .  The  spherical  triangle. 
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KEYSTROKES 
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(2)         |TJ 


COS 

X 


(3) 


(4) 


(51 


H 


Or 


x*-M 


COS 


X 


MR 
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(7) 


x»M 


SPLAY  SHOWS 

WHICH  15 

77 

the  angle  C 

0,224951 

cosine  77° 

0,224951 

cosine  77u  stored 

0.48481 

cos  61* 

0.1  MOB  84 

cos  61°  x  cos  77° 

0.0834515 

(.7652)  icos  en 

0.083451 5 

all  above  stored 

(8J    {Clear  calculator,  but  riot  the  memory.) 


(9M6      1       F 


sjn 


( 10]  [x]  GO  E  H  B  H         0  S722638 


hi][+][mr|  0 


112}  [7] 


cos- 


ra00HQHEQ 


0.874619 

sin  er 

0.5722638 

,6543  sin  61 

06557152 

UN) 

49.02608 

c in  degrees 

3390.1534 

d 

Table  h 

simplified  considerably.  The 
first  thing  to  do  is  to  pre- 
figure two  constants  from 
your  home  latitude:  K\  =  cos 
b  and  f<2  =  sin  b.  If  you  Ye  in 
the  northern  hemisphere,  side 
b  of  the  triangle  is  90°  minus 
your  latitude.  Huntington, 
Long  Island,  New  York, 
where  I  live,  is  at  40°  52' 
north  latitude,  so  for  me 


Kf  =  cos  b  -  cos  (90-40    52') 
sin  40°  52'  =  .6543 


and 


K2  =  sin  b  =  sin  (90°  -  40°  52') 
cos  40°  52'  =  .7562 


I  plug  these  two  numbers 
into  the  formula.  They  never 
change,  so  why  recompute 
them  every  time?  Now  we 
have 

cos  c  =  (Ki )  (sin  LATd)  t 
(K2)  (cos  LATd!  (cosCJ 

Notice  that  in  rewriting 
the  formula  Pve  changed 
cosines  to  sines  and  vice  versa 
so  that  latitudes  can  be  used 
directly. 

That  angle  C  is  the  differ- 
ence between  your  longitude 
and  LONd,  the  longitude  of 
your  destination.  Simple 
enough;     just     subtract     the 


larger  longitude  from  the 
smaller  in  most  cases.  What 
can  trip  you  up  is  if  you're  on 
one  side  of  Greenwich  and 
the  distant  point  is  on  the 
other.  In  that  case  you  add. 
Three  examples  should  make 
this  clear: 

(1)  Huntington,  N.Y.  (73° 
19T  W}  to  Honolulu,  Hawaii 
{157°  55' W). 

C=  157°  55' -73°  1.9' 
C  =  84°  36' 
Always    subtract    the    larger 
from  the  smaller,  What  you 
want  is  a  positive  number  of 
degrees, 

(2)  Huntington,  N.Y.  (73° 
19'  W)  to  Moscow,  U.S.S,R, 
(37°  40 '  E) 

C  =  73°  19'  +  37°  40' 

C- 110°  59' 
If  this  addition  comes  out 
to  be  more  than  1  80  degrees, 
you've  got  the  long  path. 
Subtract  the  result  from  360 
and  call  that  C 

(3)  Huntington,  N.Y.  (73° 
19'  W)  to  Tokyo,  Japan 
(139°  28'  E), 

C-73°  19*  + 139°  28*  = 
212°  47'  (too  big) 
C  =  360  -  21  2°  47' 
C  =  147°  13' 
I've    rearranged    the  stan- 
dard  formula   for   easier  use 
and    to    come    out    with    an 


answer  in  statute  miles.  The 
final  version  is: 

d=  (69.15)  ■ 
fcos"1  [(K^isin  LATo)+(K2l 
*  (cos  LATp)  cos  (LONd±LONh)1J 


That's  still  a  pretty  for- 
midable formula,  but  it  can 
be  worked  through  without 
memory  stacks  or  parentheses 
keys,  and  without  ever 
needing  a  pencil  and  paper 
(assuming  you  have  a 
memory  in  your  calculator). 
The  secret  is  to  have  this 
formula,  with  your  two  con- 
stants already  in  it,  posted  in 
front  of  you."  START  INSIDE 
THE  PARENTHESES  AND 
WORK  BACKWARDS.  Here's 
how  I  work  an  actual 
example  with  my  calculator, 
which,  like  many,  has  an  MF" 
button  to  shift  the  keys  from 
numbers  to  functions  -  like 
sin  x,  sin-1  x,  etc,  The  two 
end  points  are  my  QTH 
(LONH  =  7  3*}  and 
Anchorage,  Alaska  (LATd  = 
61°  N,  LONd  =  150  Wj.l've 
rounded  off  Anchorage's 
coordinates  to  even  degrees. 
Do  this.  It  saves  keypunching, 
and  the  maximum  error 
you'll  ever  get  is  35  miles.  Big 
deal. 

The  calculation  we're 
going  to  do  is: 

d=  (69,15)  * 

[cos"1  rL6543)(sin61)+{.7562) 

■{cos  61)  cos  (150-73)) J 

(Clear  the  calculator  com- 
pletely, and  follow  the  steps 
shown  in  Table  1.) 

So  the  distance  from 
Huntington,  N.Y.  to 
Anchorage,  Alaska  is  about 
3390  miles.  Using  the 
minutes  and  seconds  of  coor- 
dinates as  close  as  I  can  find 
them  gives  3329  miles.  I 
don't  find  the  difference  very 
significant. 

Here's  the  formula  for 
Huntington,  N.Y.  to  Paris, 
France,  which  is  on  the  other 
side  of  the  Greenwich 
meridian  at  LATq  = 
48.52°  N,  LOND=2,2°£: 


d-  (69 J  5)  - 
[cos"1   [(.6543)  (sir*  48.52) +(.7562) 
*  (cos  48.52)  cos  (73.32  +  2.2)]} 
d  =  3596  miles 


The^above  works  for  any 
two  points  in  the  northern 
hemisphere,  and  can  go  quite 
fast* 

With  your  personal  version 
of  the  formula  in  front  of 
you,  you  can  run  through  the 
calculation  (with  no  goofs)  in 
under  two  minutes.  If,  during 
a  phone  QSO,  someone  will 
give  you  his  latitude  and  long- 
itude, you  can  do  the  whole 
thing  while  he's  telling  you 
about  his  super  whizbang 
beam  antenna,  and  get  back 
to  him  with  what  we  might 
call  the  QTD  —  the  distance 
spanned  by  the  QSO. 

What  about  the  southern 
hemisphere?  After  all,  there 
are  a  lot  of  countries  south  of 
the  equator.  No  problem, 
really:  We  just  need  a  slight 
change  in  the  formuia.  It 
becomes: 

QT0=  (69.15)  ■ 
[co*-1  UKiHsrn  LATd)+(K2) 
■  (cos  LATp)  cos  (LONH±LONt))]j 

The  only  difference 
between  this  formula  and  the 
previous  one  is  that  minus 
sign  before  nKi  (sin  LATp)." 
It  can  easily  be  handled  if 
your  calculator  has  a  "change 
sign"  key.  Just  hit  it  at  the 
end  of  line  10  in  the  step-by- 
step  example.  Using  this  for 
Huntington  to  Rio  de 
Janeiro,  Brazil  (LAT  -  22.54 
5,  LON  =  43.15  W),  I  get  a 
distance  of  4794  miles. 

There  you  have  it  —  a 
fairly  simple  method  to  cell 
you  your  distance  from  any 
place  in  the  world.  If  you 
really  get  hooked  on  this 
game  as  I  have,  you  might 
consider  owning  The  Inter- 
na ttonaf  Atlas  by  Rand 
McNally,  It  lists  160,000 
places  in  the  world  alphabeti- 
cally with  their  latitudes  and 
longitudes.  I'm  looking  for- 
ward to  the  day  when  I  can 
work  the  ultimate  in  DX+  For 
me  that's  Augusta,  in  Western 
Australia,  lat,  34,19  S  Ion. 
115.10  E,  distance  from  my 
QTH  -  11,794  miles.  Of 
course,  if  I  could  somehow 
arrange  to  work  somebody  in 
South  Huntington,  N.Y,  long 
path  ..." 
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David  F.  Miller  K9P0X 
7462  Lawler  Avenue 
Niles  IL  60648 


Instant  Counter  Calibration 


--using  your  TV  set 


If  this  is  the  first  issue  of 
73  that  you've  read  in  the 
last  five  years,  then  perhaps 
you  haven't  noticed  that  we 
are  over  the  threshold  of  the 
age  of  "gnat's  eyebrow"  fre- 
quency measurement!  It's 
rather  fortunate  that  the 
development  of  affordable 
frequency  counters  paralleled 
the  recent  rapid  growth  of 
two  meter  FIVI,  because  the 
serious  FMer  should  have  (or 
have  access  to)  a  reasonably 
accurate  frequency  counter 
for  netting  the  crystals  in  his 
(her)  rig.  The  luxury  of  being 
*'talked-inM  on  the  larger 
systems  has  passed.  For  the 
moment,  let's  suppose  that 
you  have  your  own  frequency 
counter;  how  does  one  go 
about  accurately  calibrating 
(or  at  least  verifying  the  call* 
bration  of)  the  little  gem? 
Faced  with  this  same  problem 
recently,  1  began  to  look 
around  for  something  on 
hand  that  would  provide  a 
solution  (in  the  lime  honored 
"ham  tradition"),  and  came 
to  rest  on  the  TV  set,  the 
one-eyed  monster.  Now, 
before  you  leave  in  disgust, 
stick  with  me  a  little  longer 
and  sec  what  a  handy  little 
frequency  reference  a  TV  set 
can  be  when  tuned  to  a 
network  station. 

All  four  TV  networks, 
NBC,  CBS,  ABC,  and  PBS, 
presently    use   rubidium   fre- 


quency standards  lo  generate 
their  color  burst,  horizontal 
sync  pulses,  and  vertical  sync 
pulses.  Some  local  stations 
also  use  rubidium  standards 
locked  to  the  network  with 
which  they  are  affiliated,  but 
unless  you  are  sure,  you  can't 
count  on  it  (pun?).  These 
rubidium  standards  are  trace- 
able to  NBS  (National  Bureau 
of  Standards)  of  WWV  fame, 
inasmuch  as  the  networks  are 
monitored  by  NBS  and 
offsets  are  published 
periodically. 

At  this  point,  it  should  be 
explained  exactly  what  a 
rubidium  frequency  standard 
is,  since  it  sounds  so  good, 
Rubidium  87  is  a  metallic 
element  whose  atomic 
resonance  is  6834.6826  MHz, 
This  natural  atomic  resonance 
of  rubidium  87  is  very  stable 
and  not  easily  upset  by 
external  factors  (particularly 
when  properly  shielded  and 
operating  in  a  temperature* 
controlled  cavity).  The 
rubidium  unit  influences  con- 
trol on  a  crystal  oscillator, 
which  then  adopts  the  same 
order  of  stability  as  the 
rubidium  reference.  The 
crystal  oscillator  feeds  a  fre- 
quency synthesizer  that 
contains  outputs  of  5.0  MHz 
and  3.579554  MHz  (color 
burst  frequency).  The  long- 
term    (one  year)  stability  of 


commercially  available 
rubidium  standards  is  ±5  x 
10*1 1 ,  and  the  short-term 
(one  second)  stability  is  ±1  x 
10*H;  these  figures  improve 
even  more  when  correlated  to 
NBS  offsets. 

The  TV  station  uses  the 
3,579,545.4  Hz  color  burst 
signal  as  a  reference  for  its 
sync  generators,  which  then 
derive  the  familiar  horizontal 
and  vertical  sync  signals  used 
to  lock  the  sweep  oscillators 
in  the  home  TV  receiver.  The 
gears  are  undoubtedly 
clicking  at  this  point  and 
you're  beginning  to  eye  the 
mahogany  knothole  with 
some  quick  glances. 

Here's  how  you  can  take 
advantage  of  those  highly 
accurate  signals  that  are 
beaming  around  us,  all  of 
eighteen  plus  hours  a  day. 
The  easiest  way  I've  found  is 
to  pick  up  the  horizontal 
sync  signal,  which  is  in  abun- 
dance inside  the  cabinet  of  a 
TV  receiver  due  to  its  use  for 
the  derivation  of  the  high 
voltage  that's  needed  to  run 
the  picture  tube.  This  high 
voltage  spike  can  be  found 
anywhere  around  the  flyback 
transformer  or  the  picture 
tube  yoke  (which  is  a  safer 
area  to  work  in).  If  the  set 
has  a  wooden  or  plastic 
cabinet  and  your  counter  is 
sensitive    enough,    you    may 


find  enough  signal  to  lock  on 
even  outside  of  the  cabinet 
(try  the  picture  tube  screen 
for  openers).  Note  that  there 
is  no  need  to  connect  either 
lead  from  the  counter 
directly  to  the  TV  receiver.  In 
fact,  unless  the  TV  set  is 
equipped  with  a  power  trans- 
former, it  would  be  disastrous 
to  do  so  (especially  if  the 
counter  is  grounded,  which  It 
should  be)!  Some  of  the 
newer  portable  TV  sets  have 
no  power  line  isolation  trans- 
formers and  use  bridge  recti- 
fier circuits  for  ac  to  dc  con- 
version, with  the  result  that 
even  reversing  the  ac  line  cord 
won't  place  the  dc  common 
at  ground  potential  (it's 
always  hot).  This  situation 
makes  it  impossible  to  hook 
up  externally  grounded  test 
equipment  to  these  sets 
unless  an  external  isolation 
transformer  is  used.  The  pre- 
ceding was  mentioned  only  to 
protect  the  innocent.  During 
a  network  color  broadcast, 
the  horizontal  scanning  fre- 
quency will  be  15,734.265 
Hz,  which  1  have  read  on  my 
Heath  IB-1103  by  simply 
placing  a  well  insutated  lead 
from  the  counter  over  the 
deflection  yoke  on  the  neck 
of  the  picture  tube.  You'll 
notice,  if  your  counter  will 
read  below  1  Hz,  that  the 
\265 "  will  vary  between 
counter     sampling     periods 
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(because  you're  not  phase 
locked  to  the  signal,  but  this 
is  really  splitting  hairs}.  It 
should  hit  '.265"  occa- 
sionally. On  most  counters,  if 
you're  within  a  couple  of 
cycles  of  15,734  Hz,  you  Ye 
in  good  shape,  incidentally, 
you  can  use  a  black  and  white 
TV  instead  of  a  color  sett 
because  its  horizontal  oscil- 
lator is  locked  to  the  color 
standards  (H  and  V  sync 
pulses)  as  well,  Just  be  sure 
you  are  tuned  to  a  network 
color  program.  Most  network 


ctiku  mobile  units  now  have 
rubidium  standards  on  board, 
with  the  possible  exception 
of  the  small  news  "mini-cam" 
units,  so  that  even  In- the- field 
sporting  events  will  provide 
accurate  sync  signals.  One 
more  thing:  Don't  be  in  a 
hurry.  Give  yourself  enough 
lime  to  average  the  reading 
over  a  10  or  15  minute 
period.  This  will  give  the 
clocking  oscillator  in  the 
counter  time  to  stabilize  after 
adjustment,  and  also  will 
permit    you    to    observe   the 


medium  term  stability  of 
your  counter.  Whether  or  not 
you  actually  watch  the  pro- 
gram on  the  TV  screen  is 
strictly  up  to  you. 

There  are  some  inherent 
errors  in  the  system  just 
described  (such  as  distortion 
in  the  microwave  relays  used 
for  cross-country  TV  signals, 
transmission  and  multi-path 
distortions  within  the  local 
"ether/1  and  distortions  that 
lake  place  within  the  TV 
receiver  itself),  but  these  are 
phase     and     not     frequency 


distortions.  So  as  long  as 
you  Ye  not  trying  to  read  to 
three  places  below  one  cycle 
(Hertz),  don't  fret  about  *em 
(the  purists  should  be  happy 
now). 

There  you  have  it:  no 
digging  into  the  circuitry, 
handy  at  most  times  of  the 
day  and  night,  available 
throughout  the  country,  and 
very  accurate.  What  more 
could  be  asked  for?  Just  one 
thing  —  better  give  the  TV  set 
back  to  the  wife  and 
kiddies!  ■ 


FAST  SCAN  AMATEUR  TELEVISION 

EQUIPMENT 


BROADCAST  QUALITY  PERFORMANCE 


SOLID  STATE 


AX-10  TRANSMITTER 


ANITA  RCVR  MODEM 


*■ 


We're  Fighting  Inflation... 
No  Price  Rise  for  '76 


FOR  FREQUENCY  STABILITY 

Depend  on  JAN  Crystals.  Our  large  stock  of  quartz 
crystal  materials  and  components  assures  Fast 
Delivery  from  us! 


tvJO    CRYSTALS 


FOR  AfL   # 

Marine  "*c»/JJ 
Radio 


CRYSTAL  SPECIALS 

Frequency  Standards 

100  KH2  (HC  13/U)  . , *  - « , $4.50 

1000  KH2  (HC     6/U)  . .  -. 4.50 

Almost  all  CB  sets.  TR  or  Rec $2.50 

(CB  Synthesizer  Crystal  on  request) 

Amateur  Band  in  FT-243 ea.  $1,50 

4/$5.00 

80-Meter $3.00  (160-meter  not  avail.) 

For  1st  class  mail,  add  20*  per  crystal.  For  Airmail, 
add  25*-  Send  check  or  money  order.  No  dealers, 
please. 


Best  for  beginners . . .  preferred  by  pro's! 

NYE  VIKING  SPEED-X 


Model  114-310-003 


$8.25 


One  of  8  models, 
all  sure-handed  », 
smooth  operating 
. .  priced  from 

$6.65. 


NYE  VIKING  SUPER  SQUEEZE  KEY 

Fast,  comfortable,  easy . . .  and  tun! 

Model  SSK-1  (shown) 

$23.95 

Model  SSK-3  (has 
sub-base  to  hold 
any  SPEED-X  Key). 

$26.95 


Div.  of  Bob  Whan  &  Son  Electronics,  Inc. 
2400  Crystal  Dr.,  Ft.  Myers,  Fla.  33901 
All  Phones:  (813)  936-2397 

Send  10*  for  new  catalog 


Whether  you're  a  "brass  pounder'1  or  a  "side  swiper" 
insist  on  the  sure,  smooth  feet,  and  the  long-lasting 
quality  that  ts  built  Into  every  NYE  VIKING  KEY. 

Prices  subject  to  change, 

Available  at  leading  dealers  around  the  world  or 
write  for  a  descriptive  catalog. 


WM.  M.  NYE  COMPANY,  INC. 

1614  -  130th  Ave.  N.E.,  Bellevue,  WA  98005 
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Fig,    /.    Low  cost   JO   Watt  ATV  transmitter  (exciter  left, 
amplifier  right). 


Here's    a    compact    10 
Watt  fast  scan  amateur 

television  (ATV)  transmitter 
with  audio  on  the  video 
carrier  and  T/R  switching 
that  can  be  built  for  about 
$120  (Fig.  1).  The  rig  incor- 
porates the  video  exciter 
described  in  the  June  1976 
issue  of  73  to  drive  a  quasi- 
linear  10  Watt  3/4  meter 
amplifier.  No  amplifier  tune- 
up  is  required  since  it  utilizes 
the  Motorola  MHW-710 
sealed  power  module.  (For 
theory  of  operation  of  this 
module  in  the  ATV  mode, 
refer  to  Nuv/Dec  1975,  page 
37  of  73.) 

Operating  at  13.8  V  dc, 
the  transmitter  draws  about 
2.7   Amps   from  an  external 


regulated  power  source. 
Linearity  and  frequency 
response  performance  is 
shown  in  Fig,  2, 

As  noted  above,  the  con- 
struction  details  for  the 
exciter  have  already  been 
given;  therefore  only  the 
amplifier  circuit  will  be 
described  here.  Several  differ- 
ent mounting  arrangements 
are  possible,  so  you  may  wish 
to  deviate  from  the  following 
procedure.  Of  course,  both 
the  amplifier  and  exciter  can 
be  collocated  in  the  same 
enclosure;  however,  experi- 
mentalists may  prefer  the 
two-box  modular  approach  to 
effect  rapid  exciter  or  ampli* 
fier  interchange  with  future 
designs. 


Super  Simple  450  MHz  Rig 


-go  ATV  with  a  $42.50  module 


Bruce  J.  Brown  WB4YTU/WA9GVK 
4801  Kenmore  Ave  ^1022 
Alexandria    VA   22304 


Fig,  2,  Performance  curves,  10  Watt  ATV  transmitter,  Alt  vertical  scales  uncalfbrated,  Power: 
138  V  dc  @  2<7  A.  (a)  Linearity:  top  scale  —  video  in;  bottom  scale  —  detected rf  output;  10 
usecjdiv  horizontal;  10  Watts  out  (average),  (b)  Frequency  response:  top  scale  —  video  in; 
bottom  scale  —  detected  rf  output;  70  usecjdiv  horizontal;  burst  order  (in  MHz)  —  0.5,  K5f  2.0, 
10,  158,  4.2. 
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Amplifier    Construction    Pro- 
cedure 

Refer   to    Parts    List   and 

1.  Drill  holes  in  chassis 
and  heat  sink  per  Figs.  4  and 
5.  Make  sure  that  holes  in 
heat  sink  line  up  with  holes  in 
chassis. 

2.  Referring  to  Fig.  6, 
mount  all  components  to  PC 
board,  (Foil  layout  for  board 
is  shown  in  Fig,  7*) 

3.  Using  two  #4-40 
screws,  lock  washers  and  nuts, 
bolt  PC  board  to  two  "L" 
brackets  as  shown  in  Figs.  8 
and  9, 

4+  Spread  heat  sink  com- 
pound  over  back  of  heat  sink 
and  Motorola  MHW-710 
module.  Place  module  on 
inside  of  chassis  and  heat  sink 
on  outside.  Place  PC  board 
mounting  brackets  on 
module.  Position  brackets, 
module  and  heat  sink  so  that 
all  holes  line  up.  Bolt  all 
together  with  two  #6-32 
screws,  lockwashers  and  nuts. 


5.  Using  four  #8  screws, 
lockwashers  and  nuts,  bolt 
the  corners  of  the  heat  sink 
to  the  chassis. 

6.  Solder  ail  seven  pins  of 
the  module  to  the  PC  board 
{pin  numbers  shown  in   Fig. 

7.  Mount  3  BNC  connec- 
tors, feed  thro  ugh  capacitor 
and  ground  lugs  to  chassis.  As 
shown  in  Fig.  9,  also  secure  a 
#8  terminal  lug  to  one  of  the 
screws  holding  the  heat  sink 
to  the  chassis.  This  is  the 
relay  ground  lug, 

8.  Run  twisted  #20  wires 
from  the  feedthrough  capaci- 
tor and  ground  lug  (next  to 
feedthrough)  to  +  and  GND 
on  the  PC  board  respectively. 
Solder  a  500  uF  electrolytic 
capacitor  across  the  feed- 
through  and  ground  lug. 

9.  Completely  cover  the 
transparent  plastic  sides  and 
end  of  the  relay  with  copper 
foil.  Also  run  a  ,2M  strip  of 
foil  across  the  bottom  of  the 
relay     (where    the    contacts 
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Fig.  4.  A  TV  10  Watt  amplifier  chassis  drill  guide.  Notes:  Ait 
dimensions  are  in  inches.  All  measurements  are  from  outside 
edge  of  chassis.  Chassis  is  LMB  #739.  Guide  is  not  drawn  to 
scale. 


L 

5/16 

T 


I 

5/16 

T 


® 


3/L6 


^ 


3/1$ 


- 


2    3/8 


'    ALL  DIMENSIONS  IN    INCHES 


MOTOROLA 
MHtt-710 


m  3"  r 


GND 


^500>F 
35VDC/77 


"si 


h'270 


I    1/4 

<4* — I 


;c3 

OS 


R2    ID       m 

1/2  w     -— — 


^C3 


-)l 


C6 


q.Tpf  ¥-- 


^cjsojvrdj 


f-f^ 


^ 


/t? 


FEEDTHRU 


Figt    3.    10    Watt  amplifier  schematic.  KJ  is  Archer  (Radio 
Shack)  #275-206 relay.  LI  is  Ferroxcube.  VK200-20/4B. 


are).  The  relay  socket  is  not 
used.  Solder  all  copper  foil 
pieces  together  to  insure  a 
good  shield, 

10.  Position  the  relay  as 
shown  in  Fig.  9.  Terminals  A 
and  B  will  be  up.  Solder  the 
#8  terminal  to  the  copper  foil 
at  the  end  of  the  relay 
opposite  from  the  contacts. 
This  will  partially  secure  the 
relay  in  place  while  also 
grounding  the  relay's  shield, 

1 1 .  Solder  wire  from  the 
ground  terminal  to  terminal 
#4  of  the  relay.  Solder  a  wire 
from  the  feedthrough  capaci- 
tor (+  V  dc)  to  terminal  #1  of 
the  relay, 

12.  Prepare  four  RG-188 
cables  as  shown  in  Fig,  10. 

13.  Connect  the  3"  cable 
from  the  "IN"  BNC  to  M!N" 


on  the  PC  board  (module  pin 
7).  Solder  the  cable  shield 
directly  to  the  grounded  por- 
tion on  the  BNC  connector. 
The  other  shield  is  inserted  in 
the  hole  provided  on  the  PC 
board  and  soldered  to  the 
foil.  All  shield  lengths  must 
be  as  short  as  possible. 

14.  Solder  the  W  long 
center  conductors  and  shields 
of  the  two  4"  long  cables  to 
BNCs  "A"  and  "R."  Also 
solder  the  V±l  long  center 
conductor  and  shield  of  the 
6/4"  cable  to  "OUT"  on  the 
PC  board  (module  pin  1 ). 
Again  keep  shield  lengths  as 
short  as  possible. 

15.  Solder  the  W*  long 
center  conductor  of  the  cable 
from  the  PC  board  to 
terminal     A     of    the    relay. 
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Fig.  6.  10  Watt  ATV  amplifier  PC  board,  component  side. 
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Fig.  8.  PC  board,  prototype  shown. 


Fig,  9.  interna/  (bottom)  view. 


Solder  the  shield  to  the 
relay's  copper  foil  near  the 
terminal  thus  creating  a  small 
loop.  Solder  a  4.7  pF  capaci- 
tor between  the  grounded 
shield  and  the  terminal  (see 
Fig,  11),  Solder  the  cable 
from  BNC  "A"  to  relay 
terminal  B  in  like  manner.  In 
the  same  way,  sofder  the 
cable  from  BNC  "R"  to  the 
relay  terminal  immediately 
betow  terminal  A,  Again  all 
shield  lengths  should  be  as 
short  as  possible.  Also  keep 
loops  as  close  as  possible  to 
their  respective  capacitors. 

1 6.  Screw  on  bottom 
cover  of  chassis  and  label 
using  stick-on  lettering  (see 
Fig,  4  and  5  for  lettering). 

17,  The  amplifier  is  now 
complete  (see  Fig.  12). 

Tune-Up  With  QRP  Rig 

Connect  a  short  length  of 
RG-58  coax  from  the  "OUT" 
connector  on  the  QRP  trans- 
mitter to  the  "IN"  connector 
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of  the  amplifier.  Also  connect 
a  through-line  wattmeter  and 
dummy  load  or  antenna  to 
the  amplifier's  output  (BNC 
"A").  Apply  13.8  Vdc  from 
a  regulated  4  Amp  con- 
tinuous supply  to  both  the 
amplifier  and  exciter, 

Basically  follow  the  tune- 
up  procedure  given  in  the 
QRP  rig  article.  Of  course, 
now  you  will  be  aiming  for  a 
good  picture  at  about  10 
Watts  instead  of  %  Watts.  The 
following  suggestions  may  be 
of  help: 

a)  Remove  the  core 
from  L6  on  the  exciter. 
Set  the  "L"  (level)  con- 
trol fully  counterclock- 
wise, These  actions  will 
knock  down  the  drive 
level  which  should 
make  tune-up  easier, 

b)  Start  with  "C"  (con- 
trast) control  fully 
clockwise, 

c)  Adjust  output  modu- 
lation and  power  levels 


ft 


w — .a 


J.I  - 


6  £5 


to  PC  BOARD 
OUT" 


TO  RELAY 
CONTACTS 


u 


^ 


Z  REQUIRED 


I  25 


J 


L, 


j.i- 


TO   BNC 
CONNECTORS 


4.0 


TO   IN  BNC 


-5 


REQUIRED 


TO  PC  BOARD  "IN" 


u 


-J  I  - 


3  0 


DIMENSIONS  ARE   IN 
ItJCHES 


using  the  4  variable 
capacitors  in  the  ex- 
citer's output  circuitry. 

Don't  rely  too  heavily  on 
the  picture  you  see  on  your 
local  TV  monitor  since  the  10 
Watt  transmitter  will 
probably  overload  it.  Try  to 
have  an  on-the-air  station  re- 
motely located,  assist  you.  If 
you  use  a  coupler,  detector 
and  oscilloscope  to  tune  up 
the  rig,  you  may  note  a  1 5  to 
20  MHz  oscillation  on  the 
signal.  It  will  generally  not  be 
observable  on  your  TV  mon- 
itor. To  attenuate  this  para- 
sitic signal,  adjust  L1  through 
L5  for  minimum  oscillation 
amplitude. 

A  complete  ATV  station  is 
shown  in  Fig.  13.  Be  sure  to 
use     hardline     and    a    good 


antenna  for  best  perfor- 
mance. As  explained  in  the 
QRP  article,  a  separate 
receiver  is  required  to  derive 
audio  from  a  signal  using  the 
audio-on-the-carrier     format. 

Important  Design  Notes 

Amplifier  power  output  is 
highly  dependent  upon  power 
supply  voltage.  A  1  volt 
difference  can  result  in  a  3 
Watt    difference     in    output 


RELAY 
CONTACT 

TO  COPPER  FOIL  ON 
RELAY"  (GROUND) 


Fig.  11.  Relay  contact 
connection, 


Fig.  10.  RG-1 88  cable  preparation. 


Fig.  12.  Amplifier,  top  view. 
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fig.  75,  Typical  operational  configuration. 


power.  To  achieve  a  good 
video  signal  at  10  Watts 
average  power,  13,8  V  dc 
must  be  used.  Current  drain 
will  be  slightly  less  than  3 
Amps.     If    the    amplifier    is 


driven  hard  into  a  class  C 
mode  (no  video),  it  will  be 
possible  to  initially  obtain 
about  15  Watts,  You  will 
note  that  as  the  amplifier 
warms  up,  the  power  output 


will  drop.  This  is  natural 
operation  for  the  Motorola 
module.  Also  don't  be 
alarmed  if  the  heat  sink  and 
case  get  very  warm.  This,  too, 
occurs  in  normal  operation,  IT 
you  should  use  the  amplifier 
without  video,  try  not  to 
overdrive  it.  Use  the  mini- 
mum drive  power  necessary 
to  achieve  full  output  power 
{about  300  mW),  You  will 
generate  fewer  spurs  while 
also  reducing  possible  damage 
to  the  input  of  the  710 
module.  WARNING:  When 
exciting  the  amplifier,  always 


ATV  10  Watt  Amplifier  Parts  List 


Part 

# 

1 
2 
3 

4 

5 


6 

7 


8 


9 
10 

11 

12 
13 


14 


Description  Qty 

5VT *3"x1  W  Chassis;  LMB  #1 39  1 

UG-1094  BNC  Bulkhead  Connector  3 

.001  uF  feedthrough  cap;  Erie 
=327-005-X5UO-102M  1 

3  8"x3/4'"  "L1'  bracket.  Calecuo 
— J4-641  (2  brackets  in  package)  2 

Heat  sink,  3"x4,75"x(X46"  Inter- 
national Rectifier  HE330-C  or  1 
Wakefield  623- K 

Heat  sink  compound;  Archer  276-1  372  1 

W  ^rS  screws,  nuts  and  lockwashers 
(to  mount  heat  sink  to  chassis;  also 
for  gnd  lug)  5 

%"  ^6  screws,  nuts  and  lock  washers 
{to  mount  MHW-710  with  "L"  brackets 
to  chassis)  2 

#8  note  terminal  lug;  Waldom  #KT-19S        3 
#8  nut  (to  secure  ground  lug  soldered  to 
relay)  1 

!4"  #4  screws,  nuts  and  lockwashers  (to 
attach  PC  board  to  "L"  bracket)  2 

RG-1 88  cable  18" 

Amplifier  PC  board;  cut,  etched  and 
drilled  1 


MHW-710-1  or  -2  Power  Amplifier 
Module,  Motorola,  The  710-1  covers 
400-440  MHz;  the  71 0-2  covers  440-480 
MHz4  Either  device  wiJI  give  equivalent 
performance  in  the  435-450  portion  of 


Unit 

Cost 

$.85 


Total 
Cost 

$2.00 
2.55 

1  62 

.49 

272 

39 


3.00 
Ppd 


Source  of  Supply 

Electronic  Supply  Store 
Electronic  Supply  Store 

Electronic  Supply  Store 

Electronic  Supply  Store 

Electronic  Supply  Store 

Radio  Shack 


Hardware  Store 


Hardware  Store 
Hardware  Store 

Hardware  Store 

Hardware  Store 
Cable  &  PC  Brdboth 
from  Stu  Mitchell 
WA0DYJ,  14761 
Dodson,  Woodbridge 
V A  22193 


the  band. 

1 

42,50 

Call  local  Motorola 
sales  office  for  source 

15 

=20  stranded  wire,  insulated 

20" 

Electronic  Supply  Store 

16 

Stick-on  lettering  kit 

Stationery  Store 

17 

DPDT  relay,  12  V  dc,  Archer  =275-206 

1 

3.99 

Radio  Shack 

18 

Copper  foil,  Circuit-stick  =9252 

1 

1.49 

Electronic  Supply  Store 

LI 

2%  turn  ferrite  choke;  Ferroxcube  VK20G- 

2Q74B 

.51 

1.02 

Eastern  Components 
1407  Bethlehem  Pk. 
Flourtown  PA  19031 
S10  min.  order 

CI 

500  uF, 35  V  dc.  Axial  =272-1018 

1 

.89 

Radio  Shack 

C2 

.05  disc,  ^272  134 

1 

.39 

Radio  Shack 

C3 

33  uF,  35  V  dcr  PC  Type,  Lead  aluminum 

1 

.30 

Lafayette;  Elec,  Supply 

C46 

4.7  pF  (or  5pF),  ^272-120 

3 

,29 

.87 

Radio  Shack 

R1 

270  Ohms,  ft  Watt,  10% 

1 

JO 

Electronic  Supply  Store 

R2 

10  Ohms,  ft  Watt,  10% 

1 

.12 

Electronic  Supply  Store 

Z1 

15  V  zener,  1 N4744 

1 

.40 

Electronic  Supply  Store 

A  1 3.8  V  dc  power  supply  with  a  rating  of  4  Amps  gonti 

luous  is 

required. 

make  sure  thai   BNC  "A"  is 

loaded.  I  smoke-tested  the 
amplifier  with  about  %  Walts 
drive  and  no  load  and  found 
that  the  amplifier  self- 
destructed  in  2  minutes  (an 
expensive  experiment  at 
$42.50  a  module!).  The 
MHW-710  is  rugged  and  can 
handle  short  periods  of 
misuse  but  don't  overdo  it. 

When  procuring  the  710, 
you  win  note  that  two 
models  are  available:  the 
710-1  for  400^440  MHz  and 
the  71 0-2  for  440-480  MHz.  I 
have  used  both  types  and 
Tound  that  they  perform 
equally  well  in  the  435-450 
MHz  portion  of  the  ham 
band. 

If  you  can't  get  at  least  15 
Watts  from  your  amplifier  at 
a  cold  start  using  13.8  V  dc, 
you  may  be  experiencing  high 
losses  in  the  relay  circuitry. 
To  verify  this,  connect  a 
cable  directly  from  the  watt- 
muter  to  "OUT"  on  the  PC 
board.  Normally  the  relay 
will  exhibit  a  I  Watt  loss  in 
the  15  Watt  range.  Relay  effi- 
ciency is  highly  dependent 
upon  the  length  of  cable 
between  the  relay  and  PC 
board  "OUT."  If  you  do  have 
a  loss  problem,  experiment 
using  different  cable  lengths. 

The  rig  is  placed  in 
transmit  by  applying  voltage 
to  both  the  exciter  and  ampli- 
fier power  terminals.  This 
arrangement  is  rather  uncon- 
ventional for  normal  PTTuse, 
but  has  been  implemented 
here  lor  simplicity.  You  may 
wish  to  use  the  spare  set  of 
relay  contacts  and  mount 
addi  tional  feed  through 
capacitors  to  achieve  a  stan- 
dard switching  scheme. 

Ackno  wledgement  s 

I  am  grateful  to  Charles 
Spitz  W4API  for  providing 
many  of  the  components 
used  in  the  development  of 
the  rig.  Terry  Fox  WB4JFI 
provided  many  valuable 
suggestions  and  also  supplied 
the  test  equipment  used  lo 
opiimi/c  the  design.  Stu 
Mitchell  WA0DY)/4  fabri- 
cated the  PC  board.  ■ 
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THE  HIGHLIGHT  OF 


'"'"'Mill 


WILL  BE  YOUR  VISIT  TO  HAMTRONICS  BICENTENNIAL 


*10, 


•  it  • 


in  Ham 


Just  register  —  you  don't  have  to  be  present  to  win!  All  prizes  will 
be  awarded.  YAESU  101 E,  KENWOOD  QR666,  DRAKE  TR-22C, 
STANDARD  SRC-851T,  MIDLAND  13-509,  HI  GAIN  H-1  QUAD 
CUBICAL  QUAD,  HALLICRAFTERS  HA-20,  JOHNSON  275 
WATT  MATCH  BOX,  ATLAS  210X,  GALAXY  RV  550,  CLEGG 
HT-146,  CDR  HAM/I  I,  and  many,  many  more  prizes. 

0  EXTRA  —  hourly  drawings.  More  fabulous  goodies  will  be 
given  away  at  the  Hamtronics  Show  Room  every  hour  on  the 
hour!  We'll  just  keep  pulling  names  until  somebody  present 
wins! 

FREE  BUS  SERVICE  from  Ben  Franklin  Hotel  to  our  door  -- 
with  a  stop  for  the  ladies  (if  they  so  desire)  at  the  magnificent, 
all-enclosed  NESHAMINY  MALL,  just  a  few  minutes  away 
from  Hamtronics. 

FREE  REFRESHMENTS,  FUN,  PRIZE  AND  FREE  GIFTS 
FOR  EVERYONE  who  comes  to  Hamtronics  during  our  Bi- 
centennial Convention/25th  Anniversary  Jamboree. 


HOURS: 


Thursday,  July  22,  1976 
Friday,  July  23, 1976 
Saturday,  July  24,  1976 


-  9  AM  to  9  PM 

-  9  AM  to  9  PM 

-  9  AM  to  6  PM 


A 


BEN  FRANKLIN  HOTEL    PHILADELPHIA,  PA. 


YOUR  TRIP  TO  THE 


ECO  A  ETDQCrQ  ^^MuuttrfclH  □  QCrQElU 


i 


I 


tl 


I 


IN 


I 


llilli'lll  mi 


M 


III 


I 


•III' 


I 


CONVENTION/SILVER  ANNIVERSARY  JAMBOREE! 


G 


•    • 


dies  as  Prizes! 


MORE  HAM  EQUIPMENT  than  you  can  see  on  display 
anywhere  in  the  world!  ($1,000,000  inventory.) 

NO  BICENTENNIAL  TRIP  TO  PHILADELPHIA  is 
complete  without  a  trip  to  Historic  Bucks  County. 
(Washington  crossed  the  Delaware  to  surprise  the 
Hessians  at  Trenton,  from  a  point  nor  far  from  Ham- 
tronics  Showroom.) 


WHY  ISN'T  HAMTRONICS 
EXHIBITING  AT  THIS 
ARRL  CONVENTION? 

With  our  air  conditioned  showroom  only  a 
scant  10  air  miles  from  Center  City,  we  felt  it 
would  be  easier  for  you  to  come  to  us.  After 
all,  we  couk!  display  only  a  small  fraction  of 
Our  million  dollar  inventory  on  the  convention 
floor.  Besides,  we  are  eager  for  all  hams  to  see 
our  showroom  and  get  acquainted  with  all  of 
our  people, 


DIVISION  OF  TREVOSE  ELECTRONICS 
4033  Brownsville  Road  ■  Trevose,  &a.  19G4 
CS15)  357-1400/(215)7575300 


by  Wayne  Green  W2NSD/1 


EDITORIAL 


PHOOEY  ON  COMPUTERS 

Every  now  and  then  I  get  a  letter 
complaining  about  the  I/O  section  of 
73.  They  are  in  the  middle  of  bundles 
of  compliments,  but  that  doesn't 
mean  that  I  ignore  them,  for  I  know 
the  heavy  emphasis  on  something  new 
like  this  Is  bound  to  get  a  lew  backs 
up.  I  1 1 iiven't  yet  forgotten  the  ruckus 
when  I  decided  that  FM  was  a  comer 
and  should  be  pushed  .  . .  and  that 
was  seven  years  ago! 

P hooey  £1,  A  letter  from  an  old 
old  timer  says  that  if  he  wants  to  read 
about  I/O  stuff  he  would  read  a 
magazine  in  the  field.  That's  baloney 
because  there  is  no  magazine  as  yet 
providing  fundamental  material  for 
newcomers  to  the  computer  field. 
Having  started  one  magazine  and 
preparing  a  second  in  the  computer 
hobby  field  I  think  1  can  speak  with 
some  authority  on  that.  The  new 
magazine  wilt  not  be  on  the  funda 
mental  level  of  the  articles  in  I/O,  by 
the  way. 

Phoney  -2_  Amateur  radio  is  only  a 
hobby,  so  I  don't  have  to  keep  up 
with    new   developments    if    1    don't 
want  to.  Yes  and  no.  Amateur  radio 
exists  because  it  provides  services  .  . . 
some  during  emergencies  ♦  *  .  some  by 
virtue    of    pioneering    and    inventive 
efforts.  If  you  are  not  doing  anything 
of    public    benefit   then   you   are  a 
freeloader  and  are  riding  the  coattails 
of  others  who  are  pulling  the  freight. 
The  least  you  can  do  is  shut  up  and 
not  screw  things  up  for  those  who  are 
making  all  this  fun  possible  for  you, 
IBM's  advertising  department  came 
up   with    the    concept   of   different 
generations  of  their  computers.  It  was 
a    tremendous    put-down    for    other 
manufacturers  when  IBM  was  always 
one  generation  ahead  of  the  others. 
The   concept   is  a  valid  one   . .  *    in 
amateur  radio  we've  had  the  spark 
generation,  the  tube  generation,  the 
transistor   and   the    IC   ...   and  now 
we're  faced  with  what  is  for  us  a  fifth 
generation  of  design  .  .  .  the  super  IC, 
An  IC  usually  has  a  bunch  of  transis- 
tors   buiU    into    it    ...    sometimes 
dozens.  But  she  technology  has  moved 
ahead  now  where  they  are  cramming 
thousands  of   transistors  on   ICs  ... 
USL  Large  Scale  Integration,  they  call 
it ■ . .  and  this  is  one  or  two  orders  of 
magnitude    improvement   over   those 
puny  little  ICs  of  last  year.  In  three  or 
four  years  they  are  looking  for  super 
LSts  with  millions  of  components  on 
them,    and    that    might    qualify    as 
another  generation 

Not   only   can  amateurs  keep  up 


with  this  technological  pace,  ihey  can 
pioneer  with  these  new  components, 
The  new  computer  chips  weren't 
designed  for  use  as  computers  at  all 
.  .  .  they  were  designed  for  being  built 
into  cars  to  control  their  many  func- 
tions, into  cash  registers,  and  other 
such  machinery.  It  took  hardly  any 
time  at  all  for  a  hobbyist  to  come 
along  and  find  out  that  these  chips 
make  perfectly  good  computers  .  . , 
and  the  race  was  on.  Many  are  being 
used  for  processes  such  as  RTTY  and 
slow  scan  TV,  others  are  being  set  up 
and  program med  just  like  the  $1 
million  computer  systems.  The  LSI  is 
there  and  what  is  done  with  it 
depends  upon  us. 

MONEY.,,  PRESTIGE  .  .. 

FAME  . .  .  ETC. 

All  these  things  can  be  yours ...  in 

modest  amounts,  of  course.  AH  you 
have  to  do  is  trade  on  your  expertise 
in  computers,  if  any.  and  help  us  get 
articles  on  the  latest  microcomputer 
systems  and  hardware  to  our  readers. 
About  the  only  prerequisite  is  some 
experience  with  computers  as  a  hobby 
.  .  .  preferably  with  a  strong  ham 
slant,  it  is  also  helpful,  but  not  abso- 
lutely necessary,  if  you  can  write. 

With  more  and  more  hobby  conv 
puter  systems  coming  out,  all  of  us 
went  to  know  as  much  as  we  can 
about  them.  How  easy  or  difficult  are 
they  to  build  or  get  working?  What 
problems  do  we  run  into  and  how  are 
they  solved?  What  accessories  or  r/O 
devices  will  work  with  them  and  how 
do  you  hook  them  up?  How  helpful 
was  the  instruction  book?  How  much 
did  the  whote  thing  cost?  How  helpful 
was  the  manufacturer  with  problems? 
What  could  you  do  with  it  once  you 
got  it  together  and  working?  Have  you 
made  any  changes  or  improvements  to 
the  equipment?  Where  have  you 
gotten  programs  for  it?  Things  like 
that. 

I'd  love  to  publish  detailed  articles 
on  every  microprocessor  system  being 
used  by  hobbyists  , . ,  plus  the 
accessory  boards  such  as  the  Processor 
Technology  and  Godbout  boards 
and,  unlike  at  least  one  of  the  other 
magazines,  we  do  not  require  a  Ph.D. 
level  of  writing,  nor  wilJ  we  accept  it, 

If  you  run  into  any  device  or  circuit 
that  looks  like  a  good  deal  for  the 
hobbyist,  please  give  serious  thought 
to  writing  it  up  so  the  rest  of  us  can 
learn  from  you,  Getting  information 
around  in  this  new  field  is  one  of  the 
toughest  problems.  Let's  try  to  pre 
vent  too  many  of  us  from  inventing 
the  same  damned  wheel . .  .  okay? 


COMPUTERS  ARE  HERE 

The  first  of  what  we  hope  will  be  a 
long  string  of  books  for  the  computer 
hobbyist  is  now  on  the  presses  and  is 
due  out  shortly.  This  book  covers  the 
basics  of  computers  .  ,  ,  the  circuits 
involved  .  ; .  such  as  gates,  flip  flops, 
TTL  logic  . . .  counting  in  binary  .  . . 
TVT  units  ..  Baudot/ASCII  conver- 
sion systems  . .  .  things  like  that*  It  is 
a  good  starter  book  for  the  ham 
without  a  lot  of  background. 

We're  anxious  to  put  out  a  lot  more 
books  for  newcomers  to  the  computer 
hobby,  so  if  you  think  you  have  the 
making  of  a  good  book  tn  you,  you 
could  do  worse  than  write  to  me 
giving  an  outline  of  the  material  you 
want  to  covet,  a  sample  chapter  or 
two,  and  info  on  how  you  will  illus- 
trate it  Books  should  be  well 
illustrated  .  .  .  drawings,  photographs 
„ . ,  and  we  can  help  with  this  to  some 
extent. 

If  you  are  into  programming 
perhaps  you  have  been  at  it  enough 
with  your  own  computer  to  put 
together  a  book  on  BASIC  for  the 
hobbyist,  or  FORTRAN  ...  etc  You 
should  give  the  user  an  Idea  of  where 
to  get  the  assembler  for  his  machine 
.  .  .  and  then  how  to  use  the  language. 
I  suspect  that  we  will  eventually  have 
all  sorts  of  languages  available  for  our 
hobby  systems  . . *  plus  instructions 
on  how  to  use  them.  I'd  love  to  have 
all  the  major  languages  available  on 
cassette  tapes  and  sell  them  via  com- 


outer  stores,  but  that  will  depend  on 
super- programmers  taking  the  time  to 
develop  them  and  letting  me  sell  the 
cassettes  for  them  on  a  royalty  basis. 
Let's  get  a  lot  of  books  out  to  help 
computer  hobbyists  learn  how  to  use 
and  develop  their  systems  I 

TRENTON  COMPUTE  RF  EST 

In  addition  to  exhibits  by  many  of 
the  manufacturers  in  the  micro- 
processor field,  there  was  a  very  brisk 
flea  market  going  at  Trenton  on  May 
2nd,  To  give  you  an  idea  of  some  of 
the  fantastic  bargains,  the  brand  new 
Burroughs  mag  tape  unit  with  its  own 
keyboard  and  documentation  went 
for  S75  .,.  eat  your  hearts  out  over 
that  one! 

As  at  the  Albuquerque  computer 
convention,  the  main  system  up  and 
running  and  doing  anything  much 
more  than  playing  games  was  anam* 
teur  radio  application  .  .  .  this  time  an 
Oscar  computer  which  had  more 
information  available  about  Oscar  7 
than  most  of  us  would  ever  want  to 
know.  Once  you  put  in  your  latitude 
and  longitude  coordinates  and  got  its 
clock  set  on  time,  it  could  tell  you 
exactly  what  time  you  could  access 
the  satellite  .  ..  ,  it  would  arm  your 
antennas  and  follow  Oscar  across  the 
sky  ...  and  even  adjust  your  fre- 
quency to  take  care  of  the  0  op  pier 
shift  I 

The  next  big  computer  convention 
is  scheduled  for  Atlantic  City,  August 
2&29th+  ft  looks  like  Fun, 


78 


UNBELIEVABLE ! ! ! ! ! 


The  Intecolor  8001  Kit 

A  Complete  8  color  intelligent  CRT  Terminal  Kit 

$1, 395* 


Complete  Means; 

•  8080  CPU  •  25  Line  x  80  Characters/Line  •  4Kx8  RAM  •  PROM 
Software  ■  Space  for  UV  Erasable  PROM  •  19"  Shadow  Mask 
Color  CR  Tube  •  RS232  I/O  •  Selectable  Baud  Rates  to  9600 
Baud  *  Single  Package  *  8  Color  Monitor*  ASCII  Set  •  Keyboard 

•  Bell  •  Manual 

And  you  also  get  the  Intecolor  *  8001  9  Sector  Convergence 
System  for  ease  of  set  up  (3-5  minutes)  and  stability. 

Additional  Options  Available; 

•  Roll  *  Additional  RAM  to  32K  •  48  Line  x  80  Characters/Line 

•  Light  Pen  ■  Limited  Graphics  Mode  •  Background  Color 

•  Special  Graphics  Characters  ■  Games 

Delivery  30-60  days  ARO. 
'Domestic  USA  price 

ISC  WILL  MAKE  A  BELIEVER  OUT  OF  YOU. 


ID 
S- 


Send  me 


(No.)  Intecolor  8001  kits  at  $1,395 


plus  S15.00  shipping  charges  each. 

Enclosed  is  my  □  cashier  s  check.  D  money  order. 

D  personal  check*  Q  $350  deposit/kit  for  CO. D. 

Shipment  for  $ 

NAME 

j      ADDRESS 

CITY. 


STATE 


ZIP 

*AJlow  8  weeks  clearance 
on  personal  checks. 


Intelligent  Systems  Corp.  ® 

4576  Ridgegate  Drive,  Duluth,  Georgia  30136 
Telephone  (aom  449-5961 


by  John  Craig 


REPORT 


Writing  tor  the  I/O  section  of  73  is 
a  great  way  to  become  rich  and 
famous,  {Probably  a  lot  more  of  the 
latter  than  the  former,  too!)  In  all 
seriousness,  it  can  be  profitable  ...  we 
pay  quite  well  for  accepted  articles.  If 
you're  tike  most  computer  hobbyists, 
you're  always  looking  for  those  extra 
dollars  to  buy  this  or  that  peripheral, 
(And,  of  course,  it  always  looks  good 
on  a  resume  to  have  been  published 
professionally.)  But  ,  . .  and  this  is 
certainly  important  .  .  .  you  needn't 
be  a  professional  writer  to  sit  down  at 
the  old  typewriter  and  pound  out  an 
article  for  our  J/O  section.  Here  are 
some  guidelines  to  help  you  along  , , , 

WHAT  TO  WRITE  ABOUT 

Naturally,  since  we  are  a  ham  radio 
magazine,  we're  constantly  on  the 
lookout  for  interesting  articles  dealing 
with  amateur  radio  applications.  But 
something  we  should  all  keep  in  mind 
is  that  the  thousands  of  hams  inter 
ested  in  and  using  computers  are  going 
to  be  using  their  home  systems  for 
things  other  than  ham  radio,  There- 
fore, we're  going  to  be  looking  for 
articles  covering  the  broad  spectrum 
of  hobby  computer  construction,  pro- 
gramming, and  applications. 

One  of  the  most  interesting  things 
for  most  of  us  is  to  read  about  some 
piece  of  equipment  that  someone  has 
designed  and  built.  While  most  of  us 
will  not  be  actually  building  the  unit, 
we'll  follow  the  construction  in  our 
minds  and  enjoy  reading  about  it. 
With  well  over  100,000  readers,  just 
about  anything  described  will  be  built 
by  at  least  a  hundred  or  so  people.  It 
pays  to  be  extremely  careful  in  check- 
ing your  article  for  just  one  mistaki? 
...  or  the  mail  comes  pouring  In. 

If  you  happen  to  be  doing  experi- 
mental work  in  an  advanced  field  that 
would  be  of  interest  to  us,  you  might 
write  about  that.  We  make  a  particular 
effort  to  keep  73  ahead  of  the  other 
magazines  in  publishing  new  dis- 
coveries and  advancements.  Remem- 
ber that  you're  writing  for  the  average 
ham  and/or  computer  hobbyist  .  . . 
not  engineers. 

THE  PLAN  OF  ATTACK 
Generating  an  outline  of  your  pro- 
posed article  is  perhaps  one  of  the 
most  important  steps  you  can  take  (as 
rail  as.  of  course,  sticking  to  it  and 
not  getting  sidetracked].  Remember 
the  old  rule;  Tell  them  what  you're 
going  to  tell  them;  tell  them;  then  tell 
them  what  you've  totd  them/'  A 
construction  article  might  be  arranged 


as  follows.  Introduction,  Theory, 
Construction,  and  Alignment  and 
Adjustment,  concluding  with  a  wrai> 
up  of  results. 

The  title  and  opening  paragraph  are 
extremely  important  1  If  you  don't 
convince  the  reader  in  the  beginning 
that  he  should  read  on,  the  chances 
an?  he  won't.  Illustrations  and  photos 
shouldn't  be  overlooked,  either.  An 
article  without  either  one  can  cer- 
tainly appear  to  be  dry  ,  .  .  even  if  it 
isn't. 

When  writing,  remember  that  73  is 
an  informal  hobby  magazine,  and  that 
you're  writing  for  some  friends.  Don't 
be  a  stuffed  shirt  .  *  t  keep  away  from 
"the  author."  and  use  the  first  person 
VT1.  "\  fastened  the  nut"  is  better 
than  "the  nut  was  fastened."  Write 
naturally  in  short,  simple  sentences, 
starting  a  new  paragraph  with  each 
new  thought.  Avoid  unnecessary 
abbreviations.  Use  subheadings  for 
each  new  section  to  provide  signposts 
for  the  readers.  Dictionaries  are  too 
inexpensive  these  days  for  there  to  be 
any  excuse  for  misspelling;  look  it  up. 
(You'll  never  catch  us  doing  it  .  .. 
we're  quite  mfalable.)  Minimize  math. 
It  is  rarely  necessary  in  73  articles  and 
scares  readers,  While  most  readers  can 
use  simple  high  school  algebra  and 
trig,  they  don't  want  to-  They  prefer 
practical  circuits  or  practical 
approaches  to  a  subject,  Even  engi- 
neers prefer  predesigned  circuits,  if 
only  as  a  starting  point  for  their  own 
work.  Use  math  only  where  it  is  vital. 
Avoid  footnotes,  if  possible,  and  just 
put  your  references  rn  the  text  (it's 
easier  to  read  that  way}.  And  don't 
forget  to  give  credit  when  you  borrow 
an  idea  from  someone  else.  This  is 
important  both  ethically  and  legally. 

DIAGRAMS 

Put  all  drawings  on  separate  sheets 
of  paper  . , .  never  in  the  text.  We 
have  excellent  draftsmen  who  redraw 
all  diagrams  and  schematics,  so  be  sure 
that  your  sketches  are  complete,  neat, 
and  readable.  Put  parts  values  on  the 
schematic  rather  than  in  a  separate 
parts  list.  Use  terms  "IC1,"  "R1,"  and 
"C2,"  etc.,  only  if  you  are  referring  to 
them  in  the  text.  If  a  block  diagram 
will  be  helpful  in  getting  the  "big 
picture/'  then  by  all  means  include 
one.  Label  all  drawings  as  Figure  1, 
Figure  2,  and  so  on.  Write  a  caption 
for  each  and  include  this  with  the 
article  text  so  our  printers  will  be  able 
to  set  the  type.  Put  your  name  and/or 
call  on  every  sheet  of  paper  you 
submit 


All  logic  diagrams  should  reflect 
signal  flow  from  left  to  right  .  . .  and, 
if  possible,  not  have  signals  enter  or 
exit  the  diagram  except  from  the  left 
or  right  sides,  respectively.  Logic 
symbols  must  be  of  the  distinctive 
shape  variety  (in  other  words  . . ,  d o 
not  use  the  box  symbols  of  ANSI 
Y32.14).  Also,  the  logic  symbols 
(gates  in  particular!  should  reflect  the 
logic  function  being  performed  ...  a 
schematic  with  all  MAND  or  all  NOR 
gates  usually  doesn't. 

PROGRAMS,  LISTINGS,  ETC. 

All  programs  should  be  well- 
commented.  There  should  be  a 
column  for  the  address  (symbolic, 
octal,  hexr  or  statement  number  I,  a 
column  for  the  instruction  or  state- 
ment, and  a  column  for  the  comments 
for  liberal  use  of  "REMark"  state- 
ments in  a  8 ASIC  program }.  Memory 
dumps  should  be  used  only  if  a 
program  is  extremely  long  (in  such 
cases  you  might  do  well  to  make 
arrangements  to  sell  the  program  for 
the  cost  of  duplication,  or  whatever). 
Flowcharts  are  fine,  too. 

Articles  on  programming  should 
center  around  the  languages  of  the 
more  popular  home  computer 
systems,  In  other  words,  an  article 
dealing  with  programming  a  particular 
problem  in  IBM  360  or  DEC  POP/11 
Assembly  Language  would  not  be 
appropriate,  Machine  language, 
Assembly  language,  and  BASIC 
articles  will  be  the  most  sought  by  our 
readers.  H  a  program  written  in 
another  language  (such  as  FORTRAN! 
can  be  easily  converted  over  to  BASIC 
. . .  or  if  it  contains  some  interesting 
techniques  or  concepts  ,  .  .  73  might 
be  interested. 

ABBREVIATIONS 
Don't  make  any  rash  assumptions 
regarding  abbreviations  ...  ff  you 
have  any  doubt,  be  sure  to  spell  them 
out  the  first  time  they're  used.  We  use 
the  NB S- accepted  abbreviations:  Hz, 
kHz,  MHz,  uF#  pF,  mHr  uH,  H,  W, 
mW,  uWp  Vf  mV,  kVr  A,  mA,  uA,  dB. 
Do  not  use  periods  or  pluralize  the 
abbreviations.  Separate  them  from  the 
number:  10  MHz,  not  10MHz. 

PHOTOGRAPHS 

Good  photographs  use  up  a  lot  of 
space  and  make  an  article  much  more 
interesting.  If  you  can't  locate  an 
amateur  photographer,  you  should  use 
a  professional.  The  amateur  will 
probably  do  the  job  in  exchange  for  a 
credit  line  in  your  article-  The  pro- 


fessional wilt,  of  course,  charge  you  a 
fee,  but  the  article  will  probably  bring 
you  at  least  that  much  more.  Photos 
4"  x  5"  are  OK,  but  8"  x  10"  are 
preferred,  tnstamatics  and  Polaroids 
just  don't  cut  it.  You'll  want  an 
overall  photo  of  the  equipment,  plus 
views  of  any  area  that  will  be  helpful 
to  die  reader  who  wants  to  duplicate 
your  effort.  Again,  captions  are 
separate  and  can  be  put  at  the  end  of 
the  article  text.  (Number  the  back  of 
each  photo  to  correspond  with  each 
caption,}  Do  not  use  figure  numbers 
for  photos. 

THE  MANUSCRIPT 

Use  regular  typing  paper  (not  the 
erasable  type)  and  double  space  your 
article,  leaving  wide  margins.  Number 
the  pages  and  put  your  name  and  call 
(if  any}  on  each  page.  Do  not  type 
titles,  subtitles,  or  text  in  all  capitals. 
Underlining  a  word  indicates  that  it  is 
to  be  in  italics.  Keep  a  carbon  copy 
.  , ,  Just  in  case.  Each  page  of  typed 
copy  will  be  equal  to  about  one  sixth 
of  a  page  in  73. 

Send  your  article.  First  Class,  to: 

John  Craig 

I/O  Editor,  73 

RFD  Box  100  D 

Lompoc  CA  93436 

(80S)  73^7337 

8e  sure  to  enclose  a  self- 
addressed  envelope  in  case  we  have  to 
return  it.  We'll  let  you  know  our 
reaction  as  soon  as  possible,  Payment 
usually  takes  a  week  or  so  and  up  to  a 
month  or  more  when  we  have  to 
recheck  something.  The  payment 
depends  on  interest,  uniqueness,  how 
welt  prepared  the  article  is,  how  weil 
known  you  are,  how  much  work  is 
involved  in  preparing  it  for  publica- 
tion, etc.  It  normally  runs  between 
$25  and  $40  per  page,  with  the 
average  being  about  $30,  Technical 
articles  normally  pay  more  than  non* 
technical  one*  We  estimate  the  length 
of  the  article  as  best  we  can,  and  our 
payment  is  final.  If  you  think  we've 
made  a  bad  mistake,  let  us  know 
before  you  cash  your  check. 

Once  the  article  has  been  paid  for, 
it  belongs  to  73,  with  all  rights  re- 
served. If  wilt  be  prepared  for  pubiica 
tion  on  a  schedule  determined  by  the 
editor.  You  wifl  receive  proofs  of  the 
text  and  diagrams,  and  should  check 
and  recheck  these  proofs  for  errors. 
Your  reputation  {and  73'*)  rests  on 
your  care  at  this  point.  It  is  too  tate 
for  rewriting,  so  just  correct  any 
errors  and  rush  the  proofs  back,  Then 
begin  work  on  your  next  I/O  article. 


SO 


Now  we're  on  TV! 


Wave  Mate  introduces  Jupiter  IK\ 

a  complete  computer  system 

incorporating  a  monitor  quality 

TV  interface,  This  system 

provides  everything  you  need 

to  create  and  run  application 

programs.  Jupiter  IIC  includes 

a  CPU  with  8K  dynamic  RAM 

and  3K  ROM  memory,  video 

terminal  interface  and 

keyboard,  and  dual  audio 

cassette  tape  interface. 

The  TV  interface  features 

upper  and  lower  case  and 

Greek  character  sets,  and  dot  graphics.  The  dual  audio  cassette  interface 

provides  start/stop  operation  and  operates  at  300,  600,  or  1  200  baud, 

And  of  course  we  still  provide  these  high-quality  features:   burn-in 

tested  IC's,  socketed  ICs,  complete  documentation,  and  more. 


HAVE  MATE  JUPITER  DC 

THE  COMPLETE  COMPUTER 
INCLUDING  PERIPHERALS 


■  -.i.TAfu^:^|ffJwM#;i-.i«PftflAiiamoi| 


ATTENTION: 
ORIGINAL  EQUIPMENT 
MANUFACTURERS 

Jupiter  IIC  provides  OEMs 
with  the  tools  to  get  systems 
into  the  field  faster  and  at 
lower  cost.  ( 1 )  Use  J  upiter  IIC 
as  your  development  system. 
Perfect  for  development  of 
software  and  special  hardware. 
(2)  Use  Jupiter  IIC  for 
prototype  systems.  Only 
Wave  Mate  provides  the  tools  — 
wire  wrap  modules,  universal 
modules,  complete 
documentation  —  to  easily 
tailor  system  logic  and  add 
customized  interfaces  within 
the  basic  Jupiter  IIC  package. 


SOFTWARE 

All  Jupiter  IIC  systems  feature  a  sophisticated  monitor/debugger  package  including  a  versatile 
interrupt  system  and  I/O  monitor  call  instructions,  A  programmable  macro  editor  and  expanded 
assembler  are  also  provided.   Proposed  ANSI  standard  BASIC  is  included  with  Jupiter  IIC. 

THE  JUPITER  IIC  KIT;   $2200 

The  kit  includes  the  CPU,  software  debugger  and  monitor  module,  8K  dynamic  memory,  module 
cage,  power  supply,  front  panel,  video  interface,  cassette  interface,  and  all  the  documentation 
required  to  assemble,  run,  and  understand  the  system  as  well  as  modification  instructions  for  a 
black  and  while  TV  set. 

THE  JUPITER  IIC  ASSEMBLED  SYSTEM:   S3200 

All  components  of  the  Jupiter  IIC  kit  plus  two  audio  cassette  units  and  a  12~inch  black  and 
white  TV  set.  The  complete  system  is  shipped  with  all  components  assembled  and  tested. 


SPECIFICATIONS 

CPU 

MC  6800;  eight-level  interrupt, 
prioritized  and  maskable  by 
level;  single -cycle  and  block 
DMA 


DUAL  AUDIO  CASSETTE 

Complete  paper  tape  replace- 
ment; start /stop  motor  con- 
trol; 300,  6O0,  or  1200  baud 
(crystal  controlled);  error 
correction 


VIDEO  TERMINAL 
INTERFACE 

64  x  16  lines  (32  lines  optional); 
Upper  and  lower  case,  plus 
Greek  alphabet;  7x12  format, 
128  dot  (nor J  x  48  dot  (vert. J 
graphics  (96  dot  optional) 


MEMORY 

8K  dynamic  RAM:  3K  ROM; 
1K  dual-port  static  RAM 

KEYBOARD 

Generates  full  123-character 
ASCII  set 


E2E 


□  Send  details  on  Jupiter  fi  systems 

Q  Have  salesman  call 

Name   


Title 


Company 
I  Address  _ 
I    City 

Phone  


State 


Zip 


WMMM.mm±3L 


WAVE  MATE  1015  West  190th  Street,  Gardena,  California  90248 

Dept.  203 


Telephone  (213)  329-8941 


"1 
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Don  Alexander  WASVNP 
3Q0  Colonial  Ave, 
Worthmgton  OH  43085 


The  First 

Computer- Controlled  Ham  Station 


-  -  Grand  Prize  winner  at  the  WACC ! 


Station  console.  Computer,  station  control,  video  display,  and  keyboard  are  rack-mounted  for  ease  of  operation. 
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he  microprocessor  has 
established  itself  as  one 
of  the  most  useful  and  ver- 
satile products  on  the  elec- 
tronic market  to  date.  It  is 
not  too  surprising  that  many 
amateurs  are  experimenting 
with  and  using  micro- 
processors in  conjunction 
with  their  radio  hobby.  The 
applications  for  micro- 
processors within  amateur 
radio  are  as  varied  as  the 
individual  imagination,  the 
best  part  being  that  a  micro- 
processor-based implementa- 
tion of  a  complex  function  is 
relatively  simple  compared  to 
its  discrete  component 
counterpart  and  is  much 
more  flexible.  This  article  will 
attempt  to  give  the  reader  an 
overview  of  what  I've  done 
with  an  Altair  8800  micro- 
processor-based system  and  a 
radioteletype  station,  Later 
articles  will  be  more  specific 
about  software  and  will 
include  construction  articles 
for  those  wishing  to  use  some 

Don  i  station  was  the  Grand 
Prize  winner  at  the  recent 
Altair  Computer  Convention 
in  Albuquerque,  New  Mexico, 
His  system  consists  of  a 
Heath  SB-301  and  SB-4Q1, 
Altair  8800  with  8K  of 
memory  t  ST-6t  ASCII  key- 
board, home  brew  video 
terminal^  and  Mode/  19  (for 
hard  copy),  tt  was  the  "only 
totally  integrated  system ' ' 
among  oil  the  demonstrations 
set  up  there,  —  Ed. 


of  these  ideas. 

Some  Definitions  of  Termin- 
ology 

A  few  definitions  are  in 
order  before  I  get  too  far. 
These  are  my  own  definitions 
and  are  not  necessarily 
rigorous. 

1 .  Microprocessor:  An 
integrated  circuit  (sometimes 
several  integrated  circuits) 
which  will  perform  a  number 
of  varied  operations  accord- 
ing to  a  list  of  instructions 
stored  in  memory;  a  com- 
puter on  an  integrated  circuit. 
I  will  use  the  words  micro- 
processor, processor,  and 
computer  almost  inter- 
changeably through  the  rest 
of  this  article, 

2.  Instruction  set:  A  list 
of  logical,  mathematical  or 
manipulatory  operations  that 
a  processor  witl  perform  on 
data  stored  in  memory  or 
within  the  internal  register 
structure  of  the  processor, 

3.  Hardware:  The  actual 
collection  of  electronic  com- 
ponents, wire  and  other 
assorted  stuff  that  makes  up 
the  computer  system. 

4.  Program:  A  sequence 
of  instructions  (selected  from 
the  instruction  set)  and  data 
which  directs  the  operation  of 
the  processor  to  accomplish  a 
given  task.  A  program  is 
stored  in  memory  while  it  is 
in  use. 

5.  Bit:  The  smallest  unit 
of  memory.  A  bit  may  be 
either  on  or  off,  logical  one 


UART  AND 
LOOP  DRIVER 


i 


ALTAIR  8800 
(8080-BASED) 
COMPUTER 


i 


KEYBOARD 


] 


or  logical  zero. 

6,  Byte:    Eight   bits.  The 

byte  has  come  to  be  a  stan- 
dard measure  of  memory. 
Hang  around  a  couple  com- 
puter freaks  and  you  will  hear 
one  of  them  ask  how  much 
memory  so  and  so  has.  If  the 
answer  is  over  8  thousand 
bytes  you  should  be  suitably 
impressed.  If,  on  the  other 
hand,  the  answer  is  some 
small  number  like  256  then 
you  should  say  something 
like  "What  can  he  do  with 
that?"  If  the  number  of  bytes 
is  given  in  so  many  K,  for 
instance  32 K,  that  is  the  same 
as  saying  32  thousand  except 
that  \t  is  easier.  By  the  way, 
whenever  someone  is  talking 
about  memory,  a  thousand 
(or  a  K)  usually  means  1024. 
It's  easier  to  say  16  thousand, 
or  16K,  than  16.384. 

7.  Word:  A  unit  of 
memory  consisting  of  a  some- 
what arbitrary  number  of 
bits,  the  number  being 
defined  by  the  particular 
processor  used.  It  is  the  num- 
ber of  bits  that  the  processor 
operates  on  at  any  one  time 
(don't  quote  me  on  that  since 
there  are  always  exceptions). 
The  most  common  word  size 
for  a  microprocessor  is  8  bits, 
or  one  byte, 

8.  Memory:  The  medium 
which  stores  programs  and 
data  such  that  the  processor 
has  access  to  any  word  at  any 
time, 

9,  Mass  storage:  A 
medium    which    is    used    for 


TELETYPE  TABLE 
(PRINTER,  TAPE 
READER,  KEYBOARD, 
AND  REPERFORATOR) 


VIDEO 

DISPLAY 


long    term    or    large    volume 

storage  of  information. 
Examples  are  magnetic  tape, 
paper  tape  and  magnetic  disc. 
I  distinguish  mass  storage 
from  normal  memory  on  the 
basis  that  information  stored 
on  a  mass  storage  device  must 
be  transferred  to  normal 
memory  before  it  can  be  used 
by  the  processor, 

1  0,  Software:  Programs. 
Programs  are  called  software 
because  they  can  be  modified 
without  too  much  trouble  as 
compared  to  modifying  a 
piece  of  hardware. 

11.  Firmware:  The  excep- 
tion to  the  last  definition. 
Sometimes  programs  are 
Stored  in  a  special  type  of 
memory  that  cannot  be  modi- 
fied by  the  processor  (except 
in  very  special  cases  or  if  the 
processor  begins  to  burn). 
These  programs  are  called 
firmware  because  it  is  not  as 
much  trouble  to  modify  a 
firmware  program  as  it  is  to 
modify  hardware,  but  it 
requires  more  profanity  to  fix 
an  error  in  a  firmware  pro- 
gram than  ts  normally  asso- 
ciated with  changing  soft- 
ware. See  the  next  three 
definitions. 

1 2.  ROM:  Read  only 
memory.  A  type  of  memory 
that  is  programmed  during 
manufacture.  The  contents  of 
a  ROM  cannot  be  changed 
except  by  destruction. 

13.  PROM:  Programmable 
read  only  memory.  A  read 
only    memory    that    can    be 


83 


u 


I2t?3    B1P    £>99    W8LT 


1325    021    595 


M/l 


WRBUNP     WABUHP     DE     WBLT     WBLT     OSL     OSL     YOU    RRE    NUMBER    BZ1     021 
C?I     B21      TIME      1325     1325     1325     132S    RBT     B99    599    599    J4RBUNP 
Dl      MBL  T     K     K 


CO  CO  CD  BftRTG  CO  CO  CO  8RRTG  DE  WflBUNP/5  WRBUNP^S  NftBUNP/6 

CO  CO  CO  BRRTG  CO  CQ  CO  BRRTG  DE  NRBUNP^S  WRBUNP/S  WR9UNP/b 

CO  CO  CQ  BRRTG  CO  CQ  CQ  BRRTG  DE  UR6UNP/S  MRBUNP/S  WR0UNP/'5 

CO  CQ  CQ  BRRTG  CQ  CQ  CQ  BRRTG  DE  WRBUNP^S  WRBUNPxB  WRBUNP^b 

CO  CO  CQ  BRRTG  CQ  CO  CQ  BRRTG  DE  WRBUNP/5  NR8UNP/S  NRBUHP/5 


(WfJLT     DE     WR8UNP     TIME     1323     1323     1323    NUMBER    BIB    010    010 
k*,f     599     599     593     WBLT     DE     WRBUMP    KKAX 


HH1LKU     IS    ft    LID    | 


Close-up  of  the  video  display  showing,  from  top  to  bottom:  current  log  line,  receiver  area, 
keyboard  entry  line  (blank  except  for  cursor),  and  the  transmit  buffer. 


programmed  in  the  field  by 
the  user  (meaning  you).  It  is 
more  useful  to  the  amateur 
market  than  ROM  since  pro- 
gramming charges  for  small 
quantities  of  ROM  (less  than 
several  thousand)  are  prohibi- 
tive. 

14,  EPROM:  Erasable, 
programmable  read  only 
memory.  Same  as  PROM 
except  that  it  may  be  erased 
by  high  intensity  ultraviolet 
light  and  re-programmed. 
There  is  also  a  new  type  of 
ROM  being  introduced  which 
is  electrically  alterable  (which 
screws  up  my  definition  of 
firmware,  but  I  doubt  if  any- 
one who  knows  about  it 
bothered  to  read  the  defini- 
tions}, I  think  it  is  called 
EAROM  for  electrically  alter- 
able read  only  memory.  The 
main  thing  about  ROM, 
PROM,  EPROM  (and 
EAROM,  I  think)  is  that  it 
doesn't  forget  whai  it  knows 
when  the  power  goes  off. 

1  5,  RAM:  Random  access 
memor  This         pe     of 

memory  can  be  read  by  the 
processor    and    modified    by 


the  processor-  It  also  tends  to 
forget  what  It  knows  if  the 
power  goes  off  unless  it  is 
magnetic  core  memory.  Most 
microcomputers  use  solid 
state  RAM  since  core 
memory  is  expensive  and 
comparatively  hard  to  use 
and  uses  much  more  power. 
Still,  you  will  hear  people 
talk  about  how  much  core 
they  have  even  when  they 
mean  solid  state  RAM.  Don't 
bother  to  correct  them  -  it's 
a  waste  of  time.  I  have  been 
corrected  many  times  and 
still  have  a  tendency  to  call 
my  memory  core. 

16.  FIFO:  First-in-first- 
out  buffer.  A  type  of 
memory  buffer  which  stores 
information  (usually  char- 
acters) in  such  a  way  that  the 
characters  are  expelled  from 
the  memory  (when  re- 
quested) in  the  same  order  in 
which    they    were   originally 

entered.  Many  radioteletype 
stations  use  such  devices  to 
simulate  the  paper  tape 
punch/paper  tape  reader  conv 
bination  which  can  be  used  to 
allow    an    operator    to    type 


information     ahead     of    the 
transmitter, 

17.  UART:  Universal 
asynchronous  transmitter/ 
receiver.  A  circuit  which  con* 
verts  serial  data  to  parallel 
data  and  vice  versa. 

The  Inspiration 

When  I  first  got  into  radio* 
teletype  I  never  imagined  that 
I  would  ever  need  or  want 
anything  beyond  my  RTTY 
converter  (ST-6)  and  m\ 
Model  19  teletype  machine. 
After  operating  my  station 
for  a  couple  years,  I  had 
talked  to  guys  who  had  video 

displays,     selective     call-up, 

time/date     prestidigiti^ers, 

UARTs  and  FIFOs,  and  all 
manner    of   other  equipment 

better  than  mine.  Hardly  any- 
one knew  what  a  Model  19 
was  except  that  it  made  a  lot 
of  noise,  Pretty  soon  my  ears 
confirmed  the  suspicion  that 
a  Model  19  is  not  as  quiet  as 
it  could  be.  Then  one  day 
some  guy  told  me  what 
UART  stood  for  and  how  to 
use  one.  I  decided  to  build  a 
super  station. 


I  made  a  list  of  all  the 
features  I  wanted  to  include 
in  my  ultimate  teletype 
station.  The  major  items  were 
to  be  a  video  display,  a  solid 
state  keyboard,  use  of 
UARTs  and  FIFOs,  selective 
call-up,  time/date  generation 
and  a  message  board.  Minor 
items  were  added,  deleted 
and  modified  almost  daily  at 
the  outset  of  the  design  pro- 
ject. 

The  first  major  sign  of 
trouble  appeared  when  I  was 
considering  methods  to  edit  a 
72-80  character  line  down  to 
64  characters  so  it  would  fit 
on  my  display,  The  most 
obvious  idea  is  to  break  the 
line  on  a  space  if  it  occurs 
near  the  end  of  the  line.  For 
this  purpose  one  has  to  con- 
sider the  line  feed  character 
to  be  equivalent  to  a  space.  I 
was  talking  to  some  station 
up  in  Nova  Scotia  and  telling 
him  about  this  when  I 
noticed  that  he,  like  many 
amateurs  including  myself 
from  time  to  time,  had  the 
habit  of  ending  a  sentence, 
sending  10*20  periods  (or 
dashes),  and  then  beginning  a 
new  sentence.  This  could 
result  in  split  words  or  lines 
beginning  with  umpteen 
punctuation  marks  if  I  simply 
looked  for  spaces  to  break 
my  lines  on  the  display.  It 
began  to  look  like  I  would 
have  to  settle  for  some  funny 
looking  print  occasionally.  I 
was  willing  to  accept  that,  so 
I  plunged  ahead.  But,  by  the 
time  I  was  actually  near  the 
point  of  building  anything, 
the  designs  had  gotten  to  be 
so  complex  and  inflexible 
that  I  wanted  to  wander  onto 
1-71  pulling  my  Model  19 
right  behind.  Then  I  heard 
rumblings  about  the  eventual 
legalization  of  ASCII  for  use 
on  the  amateur  bands  and  all 
but  gave  up  on  the  project. 

One  day,  in  the  depths  of 
despair,  1  read  an  article  on 
recent  microprocessor  break- 
throughs which  had  brought 
prices  down  to  affordable 
levels.  It  didn't  take  too  long 
to  realize  that  by  simply 
interfacing   the  various  com- 
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ponents  of  my  station  to  a 
computer,  I  would  be  able  to 
simulate  all  of  the  desired 
features  by  writing  appro- 
priate software.  In  addition,  I 
would  be  able  to  write  pro* 
grams  that  would  do  all  sorts 
of  other  things  I  had  never 
even  considered  building 
because  of  their  complexity 
(e.g.,  almost  automatic  con* 
test  operation).  Time/date 
and  selective  call-up  would  be 
trivial.  A  FIFO  could  be 
simulated  by  software  with 
the  addition  of  elaborate 
editing  capabilities  (I  don't 
type  so  well).  The  legalization 
of  ASCII  would  cause  no 
problems  since  I  could  copy 
any  code  (including  Morse) 
by  doing  the  appropriate 
code  conversion.  I  could  even 
have  the  system  whistle 
"Dixie.'*  Such  a  deal. 

The  Realization 

The  block  diagram  shows 
the  configuration  that  I 
finally  decided  to  use.  It  is 
not  as  optimum  as  it  could 
be,  since  it  would  be  desirable 
to  have  a  completely  separate 
interface  for  the  cassette 
recorder.  However,  it  is 
reasonable  to  use  the  RTTY 
demodulator  and  AFSK  gen- 


erator for  storing  data  on  an 
audio  cassette  since  it 
involves  no  additional  con^ 
struction  other  than  a  switch 
or  two.  I  needed  to  get  some- 
thing going  to  fill  the  lime  it 
would  take  to  get  a  dedicated 
cassette  interface  going. 
Besides,  using  normal  AFSK 
for  cassette  recording  will 
probably  turn  out  to  be  one 
of  the  best  ways  for  amateurs 
to  exchange  software. 

The  keyboard  is  a  solid 
State  keyboard  (many  types 
are  available  from  the  various 
surplus  houses)  which  gen- 
erates a  seven  bit  code 
(ASCII).  The  interface  for  the 
keyboard  is  a  simple  parallel 
input  port  and  will  be 
described  in  one  of  the  later 
articles. 

The  Heath  SB-301  and 
SB-401  are  monitored  and 
keyed  through  the  ST-6 
demodulator  and  a  UART,  A 
control  channel  allows  the 
processor  to  select  the  shift, 
reverse  the  shift,  select  the 
speed  of  the  UART,  turn  the 
transmitter  on  and  off,  and 
send  make  break  or  narrow 
shift  CW.  It  is  pretty  simple, 
consisting  of  the  UART  and 
some  latches  to  provide  the 
necessary  control, 


The  video  display  is  a 
home  brew  display  and  is  the 
most  useful  item  in  the 
system  next  to  the  processor 
itself.  It  will  display  29  lines 
of  64  characters  per  line  in 
both  upper  and  lower  case, 
plus  a  few  Greek  symbols. 
The  memory  of  the  display  is 
large  enough  to  hold  32  lines 
of  information  but  I  have 
displayed  only  29  lines  to 
avoid  uncomfortably  close 
line  spacing.  The  processor 
treats  the  display  as  normal 
memory  rather  than  as  an 
output  device,  and  can  read 

from  or  write  to  the  display 
memory  at  a  very  fast  rate, 
the  actual  rate  depending  on 
the  program  controlling  the 
read  or  write  functions.  An 
upper  limit  for  the  transfer 
rate  is  about  2  million  char- 
acters per  second,  the  typical 
rate  being  closer  to  100,000 
characters  per  second.  The 
high  read/write  speeds  mean 

that  there  is  no  need  to  build 
extra  hardware  for  scrolling 
the  display  -  one  simply 
writes  a  short  program  that 
reads  each  character  of  the 
display  and  re-wrilcs  it  on  the 
next  line  up.  Scrolling  the 
entire  display  then  takes 
about     50     milliseconds    of 
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Front  panel  of  station  console. 


processor  time.  Another 
advantage  of  this  technique  is 
that  the  display  can  be  parti* 
lioned  into  several  sectors 
and  each  sector  can  be 
scrolled  independently  of  the 
other  sectors. 

Another  feature  of  the 
display  is  that  each  character 
can  be  controlled  on  an 
individual  basis  to  produce  a 
black  character  in  a  box  of 
white.  I  use  the  video  inver- 
sion feature  for  displaying 
cursors,  which  means  that  I 
can  have  as  many  cursors 
roaming  around  as  I  desire, 

The  teletype  equipment 
(my  old  Model  19)  is  inter- 
faced through  a  UART  and 
simple  loop  driver  and  sensor. 
I  use  the  teletype  for  pro- 
ducing hard  copy  of  my  pro- 
grams, my  logs,  and  for 
printing  teletype  art,  It  also 
serves  as  an  excellent  backup 
system  for  making  and 
reading  paper  tapes  in  case 
the  cassette  recorder  decides 
to  give  up  the  ghost. 

The  Sting 

The  first  practical  use  I 
made  of  the  system  was  as  an 
operating  aid  in  the  BARTG 
RTTY  contest  during  the  last 
weekend  of  March.  I  had  just 
finished  putting  the  system 
together  and  had  gotten  a 
resident  assembler  running  (a 
resident  assembler  is  an 
extremely  valuable  program- 
ming tool  -  watch  for  articles 
on  programming)  when  I  was 
invited  to  bring  my  system  to 
Albuquerque  as  a  display 
entry  in  the  Systems  Demon- 
stration Contest  of  the  World 
Altair  Computer  Convention. 
It  happened  that  the  conven- 
tion was  the  same  weekend  as 
the  BARTG  contest.  In  four 
long     evenings     1     wrote    a 

contest  program  thai  would 
enable  me  to  operate  the 
contest  from  the  convention 
while  t  was  devoting  most  of 
my  attention  to  telling  people 
about  the  system. 

The  processor  "listened" 
to  the  receiver  through  the 
ST-6  and  UART.  When  I  was 
tuned  to  a  valid  RTTY  signal, 
the   information   was  edited 
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and  displayed  in  one  area  of 
the  video  display,  If  I  saw  a 
station  that  I  wished  to  work, 
I   typed    in   the   call  of  that 
station.  The  computer  would 
instantly    tell    me    if    I    had 
already  worked  the  station  or 
not.    At    the    same    time    it 
would    enter  the  call  of  the 
station,  the  current  time,  and 
the  contact  number  on  a  line 
of    the    display    that    I    had 
reserved   for    developing    log 
entries.  The  only  other  piece 
of  information  that  I  needed 
to  type  was  the  signal  report  I 
wished  to  send  to  the  station. 
By    using   special    two    letter 
commands,   I  could  have  the 
computer  call  the  station  (or 
answer  him  il~  he  was  calling 
me),      send      the     entire 
exchange,  tell  him  that  I  QSL 
or    ask    him    to    repeat    the 
exchange,  or  tell  him  that  this 
was     a     duplicate     contact. 
Other    two    letter  commands 
allowed    me    to    request   the 
computer  to  send  CQ  and  call 
QRZ,  All  of  the  text  that  the 
computer    generated    (which 
was  complete  with   call  signs 
and     carriage     control)    was 
displayed   in  another  area  of 
the  screen.  Upon  completion 
of  a   contact   the   computer 
would  turn  on  the  printer  and 
print  a  hard  copy  of  all  infor- 
mal ion      required      in     the 
contest  log.   If  a  contact  was 
started    and    not   completed, 
then  no  log  entry  was  made. 
The  only   information  saved 
in     memory     after     a    valid 
contact  was  the  callsign  and  a 
tag   byte    to   indicate   which 
bands  the  station  had  worked 
so   the    computer    could    do 


Interior  of  station  console  showing  the  ST-6  boards f  frequency  meters,  electronic  keyer}  and 
interface  boards. 


duplicate  checking,  as  men- 
tioned above.  The  computer 
also  handled  generation  of 
the  CW  identification,  when 
necessary. 

The  result  was  that  I 
walked  away  with  the  first 
place  prize  in  the  system 
display  contest,  a  floppy  disc 
drive.  Needless  to  say,  I  have 
altered  my  plans  concerning 
construction  of  a  separate 
cassette  interface  and  will  be 
devoting  my  time  to  writing 
software  to  utilize  the  disc 
drive  as  my  mass  storage 
device. 


The  Implications 

So  far  I  have  only 
scratched  the  surface  of  the 
many  possibilities  for  use  of  a 
microprocessor  in  the  RTTY 
area  alone-  Other  obvious 
uses  for  microprocessors 
within  amateur  radio  include 
repeater  control,  CW  recep- 
tion and  transmission, 
antenna  control  (for  OSCAR 
or  moonbounce  especially )} 
and  who  knows  what  else.  A 
less  obvious  but  equally  or 
more  useful  application  is 
digital  filtering.  Slow  scan  to 
fast    scan    conversion    would 


also    be    another    interesting 
possibility. 

If  you  or  your  club  has 
been  doing  work  with  micro- 
processor applications  within 
amateur  radio  (or  in  any  way 
related  to  amateur  radio),  Fd 
be  interested  in  hearing  about 
them.  There  are  many  ideas 
and  techniques  for  using 
m  i  cro processors  rolling 
around  out  there,  and  I 
would  like  to  help  get  them 
into  print,  Better  still,  write 
an  article  about  your  stuff  so 
others  will  know  what  you 
are  doing,  ■ 
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•  Auto  answer-manual  originate 

•  Bell  system  101C  compatible 
USED-UNTESTED $35.00 

2  for  $60 
These  come  with  prints. 


WE  ALSO 
HA  VE: 


1.  30CPS  hard-copy  terminals 
{Univac,  Beta,  Gallon,  etc  J 
$2QQ.QQ+up„ 

2.  Teletypes  model  33 
$4QQ.QQ+up 

3.  Line  printers  $795>QQ+up 


4.  Card  readers  $2Q0.0Q+up 

5.  Paper     tape     readers     and 
punches 

5.   Digital  tape  cassette  drives 
Z    IBM  selectric  terminals 


r 


WE  SELL  THE  FOLLOWING  EQUIPMENT 


5|C  Mini-Computers  and  Micro  Computers 

DEC/PDP 

DG/NOVA 

DATAPOINT 
^Computer  Peripherals 

Printers,  Readers,  Punches 

Tape  Drives,  Disk  Drives 


3JC  Computer  Terminals 

Teletypes 

CRT'S 

Selectrics 
sfr:  Computer  Support  Equipment 

Card  Files,  Tape  Racks 

Disk  Pak  Cabinets,  Raised 


5jc  Forms  Handling  Equipment 

Bursters,  Deleavers,  Joggers 

Inserters,  Imprinters 
^s  Data  Processing  Supplies 

Continuous  Forms,  Cards, 

Tapes,  Disk  Paks 
^C  Computer  Hobby  Equipment 


RONDURE  COMPANY 


Flooring 

TERMS:  Cash,  Check,  Money  Older.  Add  S2.00  for  shipping 
and  handling.  Texas  residents  add  5%  sales  tax. 


1224  SECURITY  DRIVE  •  DALLAS,  TEXAS  75247     (214)  630-4621    TWX-910  •  861-4985 
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featuring  MITS  Altair  Computers 


STORE 


ByteTronics  is  the  hobbyist's  dream  come  true.  A  full  service  computer  store  featuring 
the  full  line  of  Altair  Computer  products  backed  by  the  most  complete  technical  service 
available. 

The  prices  at  ByteTronics  are  MITS  factory  prices  and  most  items  are  available  on 
an  off-the-shelf  basis. 

ByteTronics  sponsors  the  local  Altair  Users  Group  of  East  Tennessee  and  ByteTronics  is 
interested  in  communicating  with  computer  hobbyists  throughout  the  world. 

tf  you  have  a  question  about  Altair  hardware  (whether  or  not  you  are  a  ByteTronics 

customer),  we  will  put  you  directly  in  touch  with  our  Technical  Director,  Hugh  Huddelston.  Hugh 
is  an  expert  troubleshooter  who  has  a  thorough  knowledge  of  each  portion  of  each  Altair 
board.  And  he  can  answer  all  your  questions  about  custom  interfacing 

If  you  have  questions  about  software  or  if  you  want  some  custom  programming,  a. 
Software  Director,  Johnny  Reed,  is  the  expert  who  can  fake  care  of  your  needs.  Johnny  has 
had  years  of  programming  experience,  and  he  is  familiar  with  Altair  BASIC,  assembler  and 
machine  language  programming. 

If  you  have  questions  aboutthe  availability  of  a  MITS  product  or  its  price  or  specifications, 
we  will  let  you  talk  to  Bruce  Seals,  our  Director  of  Marketing. 

At  ByteTronics  we  want  you  to  understand  your  Altair  and  we  are  willing  to  give  you  all 

the  technical  support  you  need. 

ByteTronics  sells  computers.  ByteTronics  sells  service. 

For  more  information,  visit  our  store  in  Knoxville— or  write  or  call  us.  We  want  to  hear 
from  you. 


WATCH  THIS  SPACE  NEXT  MONTH  FOR  IMPORTANT  NEWS 

BYTCTAQIUira 

Suite  103,  1600  Hayes  Street,  Nashville,  Tennessee  615-329-1979 

Office  hours:  10  a.m.  to  10  p.m.  Monday-Friday  and  9  a.m.  to  10  p.m.  Saturday 


Tom  Pittman 

PO  Box  23 J  89 

Sw  Jose  CA   951  S3 


I  have  had  my  computer 
operational  for  nearly 
four  years  now,  but  there  are 
not  many  people  who  know 
what  kind  of  computer  I  have 
—  I  don't  tell  them.  It  is  not 
that  it  is  such  a  bad  system; 
in  fact,  I  have  a  floppy  disc 
operating  system  with  a  TV 
display  (including  color 
graphics)  and  ASR33  Tele- 
type fur  hard  copy,  and  an 
almost-running  audio  cassette 
interface.  I  have  programs 
that  play  tic-lac-toe  and  Life, 
and  that  allow  me  to  paint 
pictures  on  the  TV  set  with  a 
joystick  or  to  make  music 
through  the  cassette  player 
amplifier.  I  keep  the  local 
computer  club  mailing  list  on 
disc,  and  have  programs  to 
sort  the  file  and  print  labels.  I 
have  two  different  text 
edit  ors  and  several 
assemblers.  But  when  I  tell 
someone  that  I  have  a  4004 
system,  they  look  at  me  and 
think  or  say,  "But  that  is  a 
four  bit  processor.  It  is  only 
half  a  computer/1 

Now,  I  will  concede  that 
four  bits  is  only  haU  of  eight 
bits,  and  most  of  the  micro- 
processors around  are  eight 
bit  machines.  But  I  dare  say 
lhai  my  system  is  twice  the 
computer  that  most  of  the 
eight  bit  systems  I  have  seen 


are.  My  point  is  that  to  judge 
a  computer  solely  on  its  word 
size  is  like  judging  a  person 
solety  on  his  national  origin.  I 
call  it  bigotry.  This  may  be 
more  evident  in  the  following 
example:  The  IBM  704  of  the 
1950s  had  a  36  bit  word;  the 
IBM  System  370  of  our  time 
has  a  32  bit  word.  Yet  the 
370  is  by  no  means  11%  less 
of  a  computer  ihjn  the  704. 
The  real  measure  of  a  com- 
puter is  what  it  can  do  and 
how  well  it  can  do  it.  True, 
the  word  size  is  significant, 
but  less  so  than  CPU  architec- 
ture, the  instruction  set,  the 
kinds  of  addressing  modes, 
how  the  CPU  interfaces  to 
the  outside  world,  and  what 
else  goes  into  the  system.  In 
this  article  we  will  consider 
some  of  these  criteria t  and 
compare  some  of  the  popular 
micros  in  this  light, 

Since  the  subject  has 
already  been  broached,  let  us 
considei  word  size  first. 
There  are  four  standard  word 
sizes  in  the  available  micro- 
processors: 4,  8,  12,  and  16 
bits;  the  bit-slice  bipolar  com- 
ponents are  beyond  the  scope 
of  this  article.  Each  size  has 
its  advantages  and  disadvan- 
tages. I  irst  it  should  be  noted 
ifiat  the  optimum  word  size 
fo!   .t  small  computer  instruc- 
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Fig.  2  5  bit  institution  word  (8080). 


tion  is  around  12  bits.  This 
permits    a    few    instructions 
direct    access     to    a    small 
amount  of  memory t  and  gives 
a  generous  number  of  bits  to 
the  instructions  which  do  not 
reference     memory    directly. 
These    are    effectively    allo- 
cated   in    the    PDP-8    mini- 
computer   (and    the    Intersil 
6100,    which    is    the    micro- 
processor    version     of     the 
PDP-8),  as  shown  in  Fig,  1. 
Three  bits  are  the  operation 
code     (that     part     of     the 
machine  language  instruction 
which     tells     the     processor 
what  to  do  with  the  data)  in 
memory     reference     instruc- 
tions, or  serve  to  distinguish 
ihe     non-memory     reference 
instructions;  two  bits  define 
the    Addressing    Mode,    dis- 
cussed   later;    the   seven    re- 
maining bits  select  one  of  1 28 
words  in  memory.  There  are 
six  memory  reference  instruc- 
tions. Of  the  two  remaining 
three  bit  codes,  one  defines 
the     input/output    (I/O)    in- 
structions, for  which  nine  bits 
determine     eight     different 
operations    on    any    of    64 
different      I/O     devices     (or 
"ports"    as   they    are   some- 
times   called).  There  remain 
yet  51  2  different  possible  op 
codes    for    the    instructions 
which     refer     neither     to 
memory  nor  I/O,  though  not 
all  of  these  are  meaningful  in 
the  PDP-8  instruction  set. 

The  T6  bit  computers 
allow  more  different  instruc- 
tion op  codes  for  the  memory 
reference  instructions  and/or 
a  greater  instruction  address 
space  (the  number  of 
memory  locations  a  single 
instruction  can  reach) 
because  of  the  larger  word 
size,  but  there  are  wasted  bits 
in  the  non-memory  reference 
instructions  (with  only  12 
bits  the  PDP-8  does  not  use 
all  of  the  available  combina- 
tions). The  eight  bitters,  on 
the  other  hand,  efficiently 
use  the  op  codes  for  the 
non-memory  instructions,  but 
there  are  not  enough  bits  to 
address  a  reasonable  amount 
of  memory  in  a  single  word 


Fig.  3.  immediate  addressing  (80081 
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instruction  —  two  or  more 
words  are  required  for  this 
purpose,  as  shown  in  Fig.  2* 
The     four     bit     computers 

cannot  contain  their  instruc- 
tions in  a  single  word  of  four 
bits;  most  of  them  use  eight 
bit  memory  for  instructions 
and  four  bit  memory  only  for 
data. 

Twelve  bits  is  not  a  con- 
venient size   for  data.  Only 

numbers  less  than  4096  may 
be  stored  in  a  1 2  bit  word,  so 
useful  numbers  often  require 
two  words  in  memory  (good 
for  numbers  to  16,777,215). 
Two  alphanumeric  characters 
may  be  stored  in  one  word  if 
they  are  limited  to  capital 
letters,  numbers,  and  a  Few 
standard  symbols,  but  if  you 
wish  to  process  the  full  ASCII 
character  set  with  lower  case 
and  control  characters  or  if 
(heaven  forbid!)  you  wish  to 
process  EBCDIC,  then  only 
one  character  can  be  fit  into  a 
word  and  the  other  four  or 
five  bits  are  wasted. 

When  most  of  the  data  to 
be  processed  are  text  char- 
acters, an  eight  bit  processor 
is  much  more  convenient, 
since  each  data  word  holds 
one  character  with  minimal 
waste.  But  the  problem  with 
numbers  is  worse  with  eight 
bits  than  with  twelve  -  the 
maximum  number  size  is  only 
255,  and  two  eight  bit  words 
still  are  limited  to  numbers 
less  than  65,536  (although 
that  is  adequate  for  many 
needs), 

A  16  bit  CPU,  as  we  have 
mentioned,  gives  more  flexi- 
bility in  the  memory 
reference  instructions  and 
also  permits  a  single  word  in 
memory  to  hold  numbers  to 
65,535  or  two  text  char- 
acters. 

While  it  would  appear  at 
this  point  that  there  is  no  use 
for   a   four   bit   processor,  it 
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Fig.  4.  Register  addressing  (8080), 


actually  turns  out  that  when 
most  of  the  data  are  decimal 
numbers  or  one  and  two  bit 
status  and  control  signals,  a 
four-bitter  is  more  efficient  in 
processing     them.     This     is 
because  when  small  pieces  of 
data     are    buried    in    larger 
words,  more  computer  time  is 
required    to   isolate  the  data 
for  processing,  Thus,  four  bit 
processors  are  ideal  for  calcu- 
lators (most  calculators  these 
days    are    actually    four    bit 
microprocessors,  programmed 
for  the  calculator  functions) 
and     for    logic    replacement 
systems     such     as     process 
control.    The   decimal    arith- 
metic capability  turns  out  to 
be    so    important    in    micro- 
processors   that    most    8   bit 
CPUs  and  even  one  16-bitter 
(National's      PACE)     have 
special    instructions    for   this 
purpose,  but  the  user  is  stuck 
with     an    even     number    n\ 
digits,  and  decimal  multiplica- 
tion and  division  is  difficult 
in  anything  larger  than  four 
bits.  Consider  the  advantage 
of  doing  all  your  arithmetic 
in  decimal    (people  think  in 
decimal,  not  binary!)  so  that 
number   conversion    routines 
are   not  needed.   Since   more 
than  one  memory  location  is 
required     for    any     number 
greater    than   one   digit   any- 
way, you  have  'Infinite  pre- 


cision1   (as  large  a  number  as 
you   care    to  handle)  at  no 

extra  cost. 

Another  important  way  to 
distinguish  microprocessors  is 
by  the  number  and  quality  of 
CPU     registers.     In    general, 
more  registers  result  in  more 
compact  programs  which  exe- 
cute  faster.   This   is  because 
the  data  for  an  instruction  is 
already  in  the  CPU,  and  does 
not  need  to  be  fetched  from 
main    memory,   The    instruc- 
tions need  only  a  few  bits  to 
identify    a    register,    but    a 
whole    address    is    often    re- 
quired for  memory  data.  On 
the  other  hand,  a  few  general 
purpose     registers     may     be 
more     useful     than     many 
scratchpad     registers     which 
can  only  be  used  for  loading 
and  storing  data.  The  F8  has 
54   scratchpad   registers,   but 
only  12  of  them  are  directly 
accessible     to    the    program, 
and   the  others  may  only  be 
accessed  through  an  indirect 
address  register.  This  is  not  as 
useful  as,  say,  only  32  bytes 
of  scratchpad  which  can   be 
directly    accessed    by  an    in- 
struction    (as    in    the    RCA 
COSMAC    CPU),    which    in 
turn  is  less  useful  than  four 
general  purpose  accumulators 
which  can  be  used  for  calcula- 
tion   and/or    index    registers 
(PACE     has     four    accumu- 
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lators,  but  only  two  of  them 
may  be  used  for  indexing).  In 
a  microprocessor  the  registers 
may  be  used  for  any  or  all  of 
the  following  functions: 

Accumulators.  Arithmetic 
or  logical  operations  may  be 
done  on  data  in  an  accumula- 
tor, and  the  result  returned  to 
the  same  register  in  a  single 
instruction.  All  of  the  micros 
have  at  least  one  accumula- 
tor. Some  have  more  than 
one. 

Data  Memory  Pointer 
Most  of  the  micros  have  at 
least  one  register  which  can 
be  used  to  address  memory 
for  data,  If  the  word  size  is 
less  than  the  memory  address 
size  (as  in  the  eight-bitters)J 
two  or  more  registers  may  be 
combined  to  form  an  address 
pointer,  or  the  data  pointer 
may  be  a  double  length 
register.  If  there  is  no  data 
pointer  (as  in  the  PDP-8), 
then  the  CPU  must  have  an 
indirect  addressing  mode  into 
main  memory  to  handle  com- 
puted addresses.  Often,  if  the 
CPU  has  an  indexed  address- 
ing  mode,  the  index 
register (s)  will  serve  the  data 
pointer  function,  Index 
registers  are  a  more  powerful 
form  of  memory  address 
pointer. 

Scratchpad.  Registers 
which  cannot  be  used  as 
accumulators  or  memory 
address  pointers  are  only 
good  for  temporary  storage 
of  data,  and  are  called 
scratchpad  registers.  Not  all 
CPUs  have  scratchpad 
registers.  Those  that  do  not 
must  use  main  memory  for 
temporary  storage. 

Other  Most  CPUs  collect 
the  various  status  flip  flops 
into  a  "status  register.11  It  is 


not  useful  for  anything  else 
and  should  not  be  considered 

in  the  same  light  as  the  other 
registers.  Many  of  the  micros 
have  a  memory  address 
pointer  which  is  used  as  a 
4istack  pointer11  (see 
Addressing  Modes,  below).  It 
is  not  wise  to  use  the  stack 
pointer  for  any  other  purpose 
{because  of  interrupt  hand- 
ling requirements),  so  this 
register  also  has  restrictions 
on  its  utility.  A  few  pro- 
cessors have  other  restricted 
registers,  usually  used  in 
transferring  data  between 
registers. 

The  different  Addressing 
Modes  available  to  the  CPU 
are  also  an  important  criteri- 
on of  rank.  A  CPU  with  few 
registers  but  many  different 
addressing  modes  may  be 
more  powerful  than  one  with 
many  registers  but  only  a  few 
different  addressing  modes. 
The  addressing  mode  of  a 
particular  instruction  defines 
how  the  location  of  the  data 
is  to  be  determined.  Like  the 
number  of  registers,  the  more 
different  addressing  modes  a 
CPU  commands,  the  more 
powerful  its  instruction  set  is 
said  to  be.  The  following  are 
the  most  common: 

Immediate*  The  data  for 
the  instruction  is  immediately 
attached  to  the  instruction. 
For  smaller -word  machines 
this  data  is  usually  in  the  next 
word  in  memory,  making  a 
two  word  instruction.  For 
larger  words  the  data  is  often 
in  the  instruction  word,  but  it 
is  limited  to  less  than  a  whole 
word.  Fig,  3  illustrates  the 
format  of  immediate  ad- 
dressing. Immediate  address- 
ing is  usually  a  very  con- 
venient way  to  load  constants 


into  CPU   registers,   so  it   is 
available  in  most  processors. 

Register.  The  data  for  the 
instruction  is  in  one  of  the 
CPU  registers.  This  is  usually 
the  fastest  addressing  mode, 
and  requires  the  fewest  bits, 
as  illustrated  in  Fig,  4, 

Absolute,  The  data  is  in 
memory,  and  its  address  is  a 
part  of  the  instruction,  as 
shown  in  Fig.  5.  The  size  of 
this  address  part  determines 
how  much  of  the  system 
memory  is  "directly  address- 
able."  If  the  address  part  of 
the  instruction  is  less  than  the 
address  space  (the  total 
amount  of  memory  the  CPU 
is  able  to  address  at  any 
time),  then  the  address  is  said 
to  be  "abbreviated"  and  is 
usually  further  classified  by 
the  way  the  CPU  derives  that 
part  of  the  address  which  is 
not  specified  in  the  instruc- 
tion, Many  CPUs  command 
both  an  absolute  addressing 
mode  and  several  varieties  of 
abbreviated  addressing 
modes. 

Base  Page.  In  small -word 
machines  it  is  common  to 
divide  the  address  space  into 
blocks  which  one  word  or  the 
address  part  of  one  instruc- 
tion can  uniquely  address. 
For  8  bit  CPUs  this  block  is 
256  bytes,  so  the  total 
memory  is  divided  into 
"pages81  of  256  bytes  each, 
Fifthl  bits  of  address  can 
uniquely  define  one  of  256 
locations  in  memory,  so 
many  addressing  modes  are 
related  to  the  memory  in 
each  one  of  these  pages. 
Which    page    is    accessed    is 


determined  by  the  addressing 
mode.  In  particular,  one  of 
these  pages  has  a  page 
number  (the  most  significant 
part  of  the  address  of  any 
memory  location  is  the  page 
number)  of  zero.  Page  0  is 
often  specially  accessible  to 
instructions  in  what  is  called 
44  base  page  addressing," 
which  requires  only  one  byte 
of  address  to  access  the  first 
256  bytes  of  memory.  Fig,  6 
illustrates  base  page  ad- 
dressing in  PACE,  Note  that 
some  people  use  the  term 
"direct"  to  refer  to  base  page 
addressing. 

Page  Relative.  Another 
common  abbreviated 
addressing  mode  uses  the 
CPU  program  counter  (the 
instruction  address)  for  the 
page  number,  and  the  instruc- 
tion specifies  the  location 
within  the  page,  as  shown  in 
Fig.  7.  Most  micros  with  this 
addressing  mode  use  it  only 
for  conditional  branches, 
since  the  program  counter 
usually  is  in  a  page  of  pro- 
gram memory  which  may  not 
be  appropriate  for  data.  If  the 
location  to  be  reached  is  in 
the  next  page,  this  addressing 
mode  cannot  be  used,  so 
CPUs  with  this  addressing 
mode  tend  to  waste  either 
program  memory  (by  starting 
new  routines  on  page  bound- 
aries) or  programmer  time 
(trying  to  fit  them  all  into  the 
fewest  number  of  pages). 

(PC)  Relative.  In  this  ad- 
dressing mode,  the  abbre- 
viated address  is  added  (as  a 
signed  number)  to  the  pro- 
gram   counter    to    give    the 
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SUPPLIES  THE  MISSING  LINK 
AC-30  CASSETTE  INTERFACE 


Been  looking  for  a  practical  way  to  input 
and  dump  programs  to  your  computer? 
Well  your  search  is  over. 

With  our  new  AC-30  Cassette  Interface  you 
will  be  able  to  store  and  input  program 
data  to  any  computer  system  having  RS- 
232  serial  interfaces  and  a  UART  circuit 
having  an  accessible  16X  clock  frequency. 
Data  format  is  the  n Kansas  City"  standard 
which  was  selected  for  its  tolerance  of 
speed  variations  in  the  recording  device. 
The  AC-30  may  be  used  with  any  cassette 
recorder  of  reasonable  quality. 

If  both  your  computer  and  terminal  have 
accessible  16X  UART  clocks  and  will  oper- 
ate at  300  baud— as  do  our  6800  computer 
and  CT  1024  terminal  system— the  AC  30 
may  be  used  between  the  terminal's  serial 
interface  and  the  computers  control  inter- 
face. This  eliminates  the  need  for  a  separate 
interface  to  drive  the  cassette  unit.  It  also 
allows  you  to  use  the  computer  system's 
tape  load  and  dump  routines  built  into 
Mikbug®  or  simitar  ROM  software. 


for  two  audio  cassette  recorders  (not  in- 
cluded in  the  kit).  One  recorder's  tape  may 
be  read  while  the  second  is  recording  a  new 
updated  tape;  making  it  possible  to  generate 
new  program  tapes,  data  tapes  and  to  create 
program  object  tapes  while  reading  and 
assembling  program  source  tapes.  The  oper- 
ating mode  for  each  recorder  is  selected  by 
switches  on  the  front  panel  and  LED  indi- 
cators show  the  mode  that  is  selected  at 
any  particular  time.  Computer  controlled 
record,  play  and  motor  control  commands 
may  be  used  with  this  system  if  they  are 
available  from  the  terminal  being  used.  This 
feature  is  available  on  our  CT  1024  terminal 
if  the  CT  CA  cursor  control  card  is  installed. 

The  AC-30  is  housed  in  a  12%"  x  3"  x  \Tkxt 
aluminum  chassis.  It  is  powered  by  a  self 
contained    115/230    Volt    AC    50-60    Hz 

power  supply.  Data  is  FSK  format  using 
1200  Hz  and  2400  Hz  at  a  300  baud  data 
rate.  Recorder  speed  tolerance  need  be 
only  ±20%. 

® Trademark  Motorola 


Independent  control   circuits  are  provided         AC-30  Cassette  Interface  Kit       $79.50  ppd 

Southwest  Technical  Products  Corporation 

219  W.  Rhapsody 

San  Antonio,  Texas  78216 
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operand  address  (again  used 
only  For  branches).  Thus  the 
page  accessible  to  any  instruc- 
tion seems  to  "float"  around 
the  current  value  of  the  pro- 
gram counter,  as  shown  in 
Fig.  8.  This  is  much  more 
convenient  than  page  relative 
addressing,  since  now  the  pro- 
grammer  need  only  be  con- 
cerned with  how  far  the 
destination  is,  not  with  page 
boundaries.  But  the  cost  is 
generally  slower  execution 
(that  addition  takes  CPU 
time!). 

Register  Indirect.  In  this 
addressing  mode  the  address 
of  the  data  is  in  one  of  the 
CPU  data  pointer  registers, 
and  not  in  the  instruction  at 
all.  As  shown  In  Fig,  9,  only 
one  instruction  word  is  re- 
quired to  access  any  word  in 
memory,  but  the  address 
must  be  set  up  ahead  of  time. 
This  addressing  mode  is  very 
useful  for  processing 
sequential  data,  especially  if 
the  address  register  can  be 
optionally  incremented  (or 
decremented)  simultaneously. 
Most  micros  have  either 
register  indirect  or  indexed 
(see  below)  addressing,  but 
only  a  few  have  auto  incre- 
ment. One  form  of  register 
indirect  addressing  with 
auto-increment  and  auto- 
decrement  which  is  included 
in  many  CPUs  is  called 
"stack"  addressing.  Usually 
this  is  used  to  save  return 
addresses  in  subroutine  calls 
and  for  temporary  storage  of 
data.  Sequential  words  of 
data  are  stored  in  (or  re- 
trieved from)  sequential 
memory  locations  by  one 
word     instructions.    This    is 


slightly  less  useful  than  true 
auto-increment  and  auto- 
decrement  register  indirect 
addressing,  since  the  pro- 
grammer does  not  have  the 
choice  of  incrementing  or 
decrementing  with  stack 
addressing. 

Indexed.  When  abbre- 
viated addressing  is  combined 
with  register  Indirect,  the 
result  is  the  indexed  ad- 
dressing mode.  The  address 
part  in  the  instruction  is 
added  (algebraically  if  signed, 
but  not  all  are)  to  the  value  in 
the  index  register  to  form  the 
complete  address  of  the  data, 
as  shown  in  Fig.  10.  In  some 
processors  the  address  part  is 
not  abbreviated,  but  the 
index  register  may  be;  they 
cannot  both  be  less  than  the 
full  address  size  and  still  be 
useful.  The  indexed  ad- 
dressing mode  is  very  useful 
for  table  handling,  but  more 
execution  time  and  longer 
instructions  are  required  for 
it  than  for  register  indirect. 

indirect.  Many  processors 
permit  the  address  of  the  data 
to  be  stored  in  memory,  and 
the  instruction  contains  an 
abbreviated  address  pointing 
to  that  location,  Processors 
with  neither  a  data  pointer 
nor  a  full  address  index 
register  must  have  indirect 
addressing  to  get  at  tables, 
data  buffers,  and  other  data 
requiring  a  variable  address. 
Indirect  addressing  is  almost 
as  convenient  as  register 
indirect,  but  has  an  additional 
advantage  in  that  several 
memory  locations  may  be  set 
up  with  different  addresses 
which  may  be  accessed  at 
landom  from  different  parts 
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Fig.  9.  Register  indirect  addressing  (COSMA  C). 


of  the  program.  The  indirect 
addressing  mode  may  usually 
be  combined  with  other 
addressing  modes.  Of  particu- 
lar interest  is  its  combination 
with  indexed  addressing.  Here 
the  index  register  may  be 
added  either  to  the  address 
part  in  the  instruction  to 
provide  variability  in  the 
selection  of  which  indirect 
address  to  use  (called  "p re- 
indexing"),  or  to  the  indirect 
address  fetched  from  memory 
to  provide  variability  in  the 
data  address  relative  to  a 
given  indirect  address  pointer 
in  memory  (called  "post- 
indexing").  Post-indexed 
indirect  addressing  is 
illustrated  in  Fig.  II.  Indirect 
addressing  does  not  come 
free:  An  extra  bit  in  the 
instruction  word  must  be 
dedicated  to  signal  it,  and 
extra  memory  cycles  are  re- 
quired to  fetch  the  address. 
Aside  from  what  the  pro- 
grammer sees  in  the  CPU,  the 
processors  may  also  be  judged 
on  their  interface  to  the  out- 
side world.  Some  micros  have 
several  varieties  of  input  and 
output  instructions;  others 
have  none.  Almost  any  micro- 
processor can  have  I/O 
devices  connected  to  it  that 
look  like  memory  locations, 
but  those  without  I/O 
instructions  must  do  it  this 
way.  For  l/O-intensive  appli- 
cations this  may  be  a 
nuisance.  It  also  prevents 
using  all  of  the  memory  space 
for  memory  (if  you  need  that 
much).  On  the  other  hand, 
I/O  instructions  use  up 
valuable  instruction  operation 
codes,  and  if  the  I/O  is  part 
of  the  memory  space  all  of 
the  arithmetic  and  logical 
instructions  may  be  used 
directly  on  the  I/O  data  (if 
you  feel  so  inclined;   I  have 


yet  to  see  this  happen  in  real 
programs). 

An  important  distinction 
sometimes  not  considered 
fully  is  the  interrupt  capa- 
bility of  the  CPU.  How  many 
different  kinds  of  interrupt 
does  the  CPU  support?  The 
8080  has  a  single  interrupt 
signal  into  the  CPU,  but  up  to 
8  interrupts  are  easily  prior- 
itized in  the  8214  Priority 
Interrupt  Encoder,  which  can 
provide  "vectored  interrupt" 
capability  (the  interrupting 
device  gives  the  CPU  a 
memory  address  indentifying 
the  service  routine  for  that 
interrupt  at  the  time  the  in- 
terrupt is  accepted  by  the 
CPU),  The  M6800  CPU  has 
two  interrupt  input  signals,  so 
that  vectored  interrupts  from 
two  interrupt  causes  are  easy, 
but  for  more  than  that  it  is 
much  more  difficult.  Also, 
the  user  of  the  6800  should 
be  aware  that  one  of  those 
interrupts  cannot  be  disabled 
and  is  incompatible  with  one 
of  the  more  useful  of  the 
CPU  instructions.  PACE  has 
six  vectored  interrupts. 
Unless  interrupt  service  time 
is  critical,  vectored  interrupts 
are  not  essential.  In  fact, 
interrupts  themselves  are  not 
always  essential,  and  some 
CPUs  allow  none.  I  have  seen 
several  major  programs  for 
CPUs  which  can  support  in- 
terrupts, but  they  are  not 
used. 

Then  there  is  Direct 
Memory  Access  (DMA)  for 
moving  data  into  and  out  of 
memory,  Only  one  of  the 
micros  (COSMAC)  has  the 
DMA  logic  built  into  the 
CPU.  A  few  have  DMA  con- 
trollers in  the  chip  set  which 
supports  the  CPU.  Most  of 
them  can  be  stopped  by  the 
peripheral    for    DMA   opera- 
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X    On-chip  dock  may  be  driven  from  crystal 
S    Static  —  dock  may  be  stopped  or  run  stowfy 
D    Dynamic  —  dock  has  minimum  frequency 

Minimum  execution  time  for  ADD  instruction  (some 
instructions  may  be  faster} 


WORD  SIZE        Number  of  bits;  P  =  Instruction  word;  D  =  Data  word 

A  DDR  SPACE     Maximum  size  of  addressable  memory 

P    Program  memory  (if  separate) 
D    Data  memory 
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PAGE  SIZE 

X 

STACK 

INT 

CPU  I/O 

I/O  PORTS 

I/O  CHIPS 


ADD  LATCH 


Number  and  kind  of  CPU  registers  (one  if  no  digit): 

A    Accumulator 

S    Scratchpad,  not  usable  as  accumulator 

or  data  pointer  BCD 

X    Index,  register  or  data  pointer  (may  consist 

of  multiple  separately  addressable  registers) 

G    General  register,  usable  as  A  or  X 
ADDRESS  MODES 

@  Indirect  (through  memory) 

±  Relative 

A  Absolute 

B  (with  ±  or  P)  Conditional  branches  only  PRICE 

D  Register  Indirect 

£>±        Register  Indirect  with  A uw- Increment,  -Decrement 

I  Immediate 

J  (with  A  or  P)  Jumps  only 

P  Page  Relative 


$  Stack  (Le,,  PUSH  St  POP  instructions) 

X  Indexed 

&X  Post-Indexed  Indirect 

Z  Base  Page 


Number  of  words  in  branch  page 

Number  of  bits  in  Index  or  Data  Pointer  register 

Location  and  number  of  words;  if  in  CPUf  -  number 
of  nested  subroutine  calls 

Number  of  Vectored  Interrupts  (parentheses  if 
external  encoder  required) 

Number  of  input  and  output  lines  on  CPU;  single 
number  if  bidirectional;  otherwise  Input/Output 

Number  of  I/O  ports  addressable  by  CPU;  single 
number  if  undifferentiated;  otherwise  Input /Output 


Peripheral  Support  Chips  available  with  CPU: 
P    Parallel  I/O 
S    Serial  I/O 

Decimal  arithmetic  instructions: 
+    Add 
•      Subtract 

Number  of  address  bits  which  must  be  latched  off 
the  CPU;  numbers  separated  by  *  indicate  multiple 
time  slices 

Quantity  one  price  for  CPU  only;  does  not  include  any 
required  support  chip s.  These  are  p ubl ished  prices  a t 
time  of  writing,  rounded  to  nearest  dollar;  lowest 
published  price  was  used;  chips  meeting  speed  spec  may 
cost  more. 
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Blank  entries  represent  information  unavailable. 


Table  t.  Microprocessor  comparison. 
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Fig.  JO.  Indexed  addressing  (PACE), 


tions,  and  some  actually  get 
off  the  buses  when  stopped, 
to  make  it  easier  for  the  DMA 
logic  to  work. 

Connecting  the  I/O  devices 
is  another  problem*  The  4004 
chip  set  (my  system)  has 
input  gates  or  output  latches 
on  every  memory  device  in 
the  family.  There  are  also 
special  I/O  devices  (4207, 
4209,  4211}  that  connect 
right  on  the  bus  with  no  extra 
logic.  Motorola  came  out 
with  some  real  nifty  I/O 
circuits  (6820,  6850)  with 
the  6800,  but  a  certain 
amount  of  address  decoding 
is  required  for  all  but  the 
most  trivial  systems.  Intel  has 
recently  come  out  with 
similar  circuits,  but,  as  with 
the  6800  family,  plenty  of 
interconnect  logic  is  required. 
With  the  8008  you  are  on 
your  own.  The  F8  has  lots  of 
I/O  right  on  the  CPU  and  the 
memory  interfaces.  Other 
micros  have  a  few  I/O  lines 
on  the  CPU  and  require  that 
extra  logic  for  anything  over 
that. 

Perhaps  one  of  the  more 
important  criteria  of  distinc- 
tion to  the  hobbyist  is  the 
interconnection  requirements 


for  the  processor.  How  many 
power  supplies  are  required? 
Some  micros  run  on  +5  volts 
only;  others  require  +12  and/ 
or  a  negative  supply.  If  the 
system  uses  a  4K  RAM 
memory  which  needs  +12  and 
-5  volt  supplies,  a  processor 
with  the  same  requirements  is 
no  problem.  Some  of  the 
processors  run  on  -9  or  -12 
volts.  This  could  be  a 
nuisance  if  nothing  else  in  the 
system  needs  those  supplies. 
Many  of  the  microprocessors 
are  "dynamic,"  which  means 
that  they  require  high  voltage 
nonstop  clock  drivers;  even 
"5  volt,  TTL  compatible" 
CPUs  may  require  clocks  that 
swing  from  0.2  volts  to  4.7 
volts,  which  TTL  outputs  are 
not  specified  to  deliver. 
"Static"  CPUs  are  generally 
simpler  to  control  because 
there  is  only  one  clock  signal 
to  drive,  and  it  can  be 
slopped  at  any  time. 

Some  of  the  micros  are 
more  easily  connected  into 
systems  than  others,  because 
of  the  related  circuits  avail- 
able  from  the  manufacturers. 
Is  a  clock  driver  available  for 
those  odd  two  phase  high 
voltage    clocks?    How    much 
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Fig,  1  h  Post-index  indirect  addressing  (6502). 
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extra  logic  is  required  to  con- 
nect standard  memory  com- 
ponents? What  is  the  fewest 
number  of  extra  parts  that 
must  be  added  to  get  a  work- 
ing (special  purpose)  com- 
puter? What  happens  if  I  con- 
nect a  Motorola  PI  A  (M6820 
-  a  good  I/O  chip)  to  an 
8080  system?  Most  of  these 
questions  are  beyond  the 
scope  of  this  article,  but  they 
drastically  affect  how  good 
the  resulting  computer  is. 

Table  1  is  an  analysis  of 
some  of  the  available  micro- 
processors, according  to  the 
criteria  we  have  discussed. 

As  I  said  earlier,  the  power 
of  a  system  is  measured 
largely  by  the  kinds  of 
peripherals  available  to  it.  An 
extremely  important 
peripheral  is  one  providing 
"off-line  storage*1  in 
machine-readable  form,  so 
that  programs  can  be  saved 
and  reloaded  without  a  lot  of 
manual  effort.  A  paper  tape 
reader  and  punch  will  do  this 
adequately,  but  it  is  slow. 
Audio  cassettes  are  somewhat 
faster,  more  compact,  and 
considerably  cheaper.  Floppy 
disc  drives  are  the  most  ver- 
satile for  program  and  data 
storage,  but  there  does  not 
exist  at  this  time  anything  for 
the  amateur  for  less  than 
$2000.  This  is  unnecessary:  I 
bought  everything  new  and 
spent  about  $800,  but  I  had 
to  design  my  own  controller. 

A  second  essential  peri- 
pheral is  the  human  interlace. 
While  lights  and  switches  look 
esoteric,  they  are  not  suitable 
for  most  programs.  The  so- 
called  "TV  Typewriter"  is 
probably  the  best  human 
interface  you  can  get  for  your 
money.  A  Teletype  with 
paper  tape  reader  and  punch 
is  the  cheapest  single  peri- 
pheral to  give  both  machine* 
readable  data  storage  and  the 
human  interface  (with  hard 
copy,  yet). 

Last  here,  but  most  impor- 
tant, is  the  software.  The 
computer  is  worthless  with- 
out a  program.  Writing  that 
program  and  getting  it  into 


the  computer  and  getting  it 
to  run  correctly  is  not  easy.  It 
is  harder  for  some  micro- 
processors than  for  others.  It 
is  harder  in  some  systems 
than  it  is  in  others  with  the 
same  CPU.  Different  pro* 
grammers  will  find  different 
processors  or  systems  to  be 
easier  or  harder.  But  you  can 
be  sure  all  of  the  good 
systems  (i.e.,  the  ones  that 
are  easy  to  use)  represent  a 
lot  of  programming  effort  in 
operating  systems,  text 
editors,  assemblers,  high  level 
language  (such  as  BASIC) 
processors,  and  utility  pro- 
grams. 

The  next  time  someone 
tells  you  that  this  micro  is 
better  than  that  one,  ask 
why,  and  for  what.  I  did  not 
mention  that  I  have  two  oper- 
ational computers  now.  One 
of  them  has  an  8  bit  CPU 
with  a  powerful  instruction 
set,  but  I  don't  use  it,  because 
my  4004  system  is  "better." 
Better  because  the  peripherals 
and  the  software  support  are 
lu-ttei .  !  al$0  have  nvn  ,t  half 
dozen  CPU  chips  for  other 
processors,  but  I  am  unlikely 
to  do  more  than  make  toys 
out  of  them,  because  the  two 
systems  I  have  are  better. 
Better  because  they  already 
have  all  the  connections  to 
memory  and  power  —  an 
operational  computer  is 
better  than  one  that  is  not. 

A  final  note.  This  man- 
uscript was  prepared  on  my 
'Half  a  Computer*1  using 
some  of  my  software  to  edit 
the  text,  pull  proofs  and 
correct  typographical  errors. 
To  add  or  delete  a  sentence 
did  not  require  retyping  the 
whole  page;  the  computer  did 
that.  If  the  publisher  had 
wanted,  I  could  have  de- 
livered a  paper  tape  to  run 
automatic  typesetting  equip- 
ment. Maybe  next  year  when 
I  can  afford  a  *' whole  com- 
puter*1 (that's  more  peri- 
pherals, not  a  different  CPU), 
I  will  be  able  to  deliver 
smera-ready  copy.  Com- 
puter power  is  what  the  com- 
puter can  do.  ■ 
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Stay  tuned  for  future  programs 


The  HAL  ST-6000  demodulator 
/keyer  and  the  DS-3000  and  DS-4000 
KSR/RO  series  of  communications 
terminals  are  designed  to  give  you 
superlative  TTY  performance  today 
—and  in  the  future.  DS  series  termi- 
nals, For  example*  are  re-program- 
mable, assuring  you  freedom  from 
obsolescence.  Sophisticated  systems 
all,  these  HAL  products  are  attrac- 
tively priced— for  industry,  govern- 
ment and  serious  amateur  radio 
operators. 

The  HAL  ST-6000  operates  at 
standard  shifts  of  350,  425,  and 
170  Hz,  The  tone  keyer  is  erystal- 
controUed.  Loop  supply  is  internal. 
Active  filters  allow  flexibility  in  estab- 


lishing different  tone  pairs-  You  can 
selectAM  or  hard-limiting  FA1  modes 
of  operation  to  accommodate  differ- 
ent operating  conditions.  An  internal 
monitor  scope  (shown  on  model, 
above)  allows  fast,  accurate  tuning. 
The  ST-6000  has  an  outstandingly 
high  dynamic  range  of  operation. 
Data  I/O  can  be  RS-232C,  ML-188C 
or  current  loop. 

The  DS-3000  and  DS-4000  series  of 
KSR  and  RO  terminals  provide  silent, 
reliable,  all-electronic  TTY  transmis- 
sion and  reception,  or  read-only  (RO) 
operation  of  different  combinations 
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of  codes,  including  Baudot,  ASCII 
and  Morse. The  powerful,  program- 
mable 8080A  microprocessor  is  in- 
cludedin  the  circuitry  to  assure  maxi- 
mum flexibility  for  your  present  needs 
—and  for  the  future.  The  KSR  models 
offer  you  full  editing  capability*  The 
video  display  is  a  convenient  16-line 
format,  of  72  characters  per  line. 

These  are  some  of  the  highlights. 
The  full  range  of  features  and  speci- 
fications for  the  ST-6000  and  the  DS 
series  of  KSR  and  RO  terminals 
is  covered  in  comprehensive  data 
sheets  available  on  request.  Write  for 
them  now— and  tune  in  to  the  most 
sophisticated  TTY  operation  you  can 
have  today  .-.or  in  the  future, 


HAL  Communications  Corp.,  Box  365,  807  E.  Green  Street 
Urbana,  Illinois  61801  •  Telephone:  (217)  367-7373 


John  W,  Molnar  WB2ZCF 

Box  561 

Ridgefield  NJ  07657 


Meaningful  Conversations  with  your  Computer 

--  what  those  mysterious  "languages"  are  all  about 


A  glance  at  the  advertise- 
ments  in  73  or  almost 
any  other  technical  rag  will 
reveal  a  growing  number  of 
computer  kits,  memory 
boards,  and  peripheral  devices 
being  offered  to  the  home 
experimenter.  The  "home" 
computer  field  is  growing 
almost  as  fast  as  the  two 
meter  boom  of  several  years 
ago.  One  of  the  problems 
always  associated  with  a  new 
field  is  the  tremendous  lack 
of  practical  knowledge 
possessed  by  the  casual  exper- 
imenter. The  computer  freak 
now  has  a  wide  choice  of 
micro  kits,  input/output 
devices,  and  services  to 
choose  from,  but  the  big 
problem  remains:  How  does 
one  COMMUNICATE  with 
his  computer?  Ah,  yesr  you 
have  just  completed  your 
Super-X  microprocessor  kit, 
and  plan  to  use  it  to  store 
OSCAR  orbital  data.  A 
simple  application?  Yes,  but 
there  X  sits  with  rows  of 
switches  and  LEDs,  and  not 
calculating  a  thing.  Some- 
thing is  missing  -  a  method 
of  "talking"  to,  or  "program- 
ming" the  machine,  thus 
enabling  it  to  perform  a 
meaningful  task. 


The  Language  Processor 

The  missing  link  is  the 
Language  Processor,  or  LP. 
An  LP  is  a  program  that 
allows  a  computer  user  to 
form  the  unique  set  of 
*' machine  instructions," 
which  are  the  binary  numbers 
that    direct    every     machine 
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function.  The  LP  is  to  a 
computer  what  the  keyboard 
is  to  your  pocket  calculator  — 

il  is  a  man-machine  interface 
that  bridges  the  gap  between 
human  requests  and  machine 
action.  Without  a  keyboard, 

your  pocket  wonder  is  useless 
unless  you  like  to  collect  big 
IC  chips.  Without  an  LP,  a 
computer  programmer  is 
forced  to  form  and  insert  into 
memory  every  binary  code 
that  forms  a  program,  requir- 
ing a  knowledge  of  the 
internal  construction  and 
machine  codes  unique  to 
every  computer. 

Programming 
Your  Black  Box 

A  computer  performs  its 
task  by  executing  a  series  of 
"machine  instructions"  that 
reside  in  the  memory  of  the 
processor.  The  ultimate  goal 
of  an\  programmer  is  to 
relate  the  problem  to  be 
solved  in  terms  of  the 
machine  instructions  that  the 
computer  understands.  This 
goal  may  be  reached  in  two 
ways:  by  inserting  each 
instruction  into  memory  by 
"hand/   using  the  front  panel 


switches,  after  a  tedious 
process  of  forming  the 
correct  codes,  or  by  using  an 
LP  to  form  the  codes  for  you. 
This  LP  may  be  an  assembler, 
compiler,  or  interpreter.  This 
article  examines,  in  simple 
terms,  the  function  of  each 
type  of  LP,  the  associated 
trade-offs,  and  the  benefits  of 
each.  Before  starting,  how- 
ever, let's  take  a  quick  look  at 
how  programming  works 
without  the  LP,  bearing  in 
mind  that  the  final  goal  of 
any  LP  is  to  produce  the 
binary  machine  code  that 
only  the  machine  under- 
stands. 

Machine  Language 

Every  computer,  be  it  an 
IBM  370  or  Motorola  M6800 
micro,  has  a  unique  set  of 
"instructions/1  consisting  of 
binary  codes  that  direct  every 
internal  function  of  the 
running  computer.  Most 
machines  are  capable  of  exe- 
cuting certain  basic  opera- 
tions, such  as  moving  data  to 
and  from  memory,  addition, 
subtraction,  and  shifting  (a 
process  of  moving  "bits" 
to  different  locations  within 


the  computer).  However,  the 

problem  is  that  each  machine 
uses  a  different  code  for 
similar  processes,  requiring 
the  programmer  to  know  the 
details  of  each  machine  he 
wishes  to  use,  One  "machine 
language"  program  for  solving 
the  Ohm's  Law  (I  =  E/R) 
relationship  is  shown  in  Table 

1. 

The  result  of  the  operation 
expressed  in  Table  1  is  the 
answer  "I"  stored  in  memory 
location  10f  and  the  re* 
mainder  of  the  division  in 
location  1 2, 

Several  problems  asso- 
ciated with  machine  language 
programming  are  apparent: 

1.  The  code  is  unin- 
telligible to  anyone  not 
specifically  familiar 
with  computer  "X." 

2.  A  change  to  the 
code  to  fix  a  "bug"  (a 
common  creature 
around  computers) 
often  requires  rewriting 
much  of  the  existing 
code,  especially  when 
more  instructions  are 
added. 

3.  Following  the  logic 
of  the  original  program- 


Machine  Code 

Comment 

Start                                    4830  0000 

Fetch  "E"  from  memory 

0722 

Clear  temporary 

4840  0002 

Fetch  "R"  from  memory 

0D24 

Perform  division 

4030  000A 

Save  answer  *T' 

End 

4020  000C 

Save  remainder 

Table  I. 

Typical  machine  code  to  solve  I  = 

tz/fx. 

This  example  assumes  that  data  *'E** 

and4lR" 

were  preloaded  into  the  memory. 

Assembly  Language 

Comment 

Start 

LH        R3.L0C0 

Fetch  "E" 

XHR    R2,R2 

Clear  Register  2  (Temporary) 

LH        R4.L0C2 

Fetch  J*R" 

DHR    R2,R4 

Divide 

STH     R3.L0C10 

Save"!"  in  Location  10 

End 

STH     R2.L0C12 

And  save  remainder 

Table  2.  An 

assembly  language  representation  of 

a  program  to  solve  1  =  EfR. 

M6800  Assembly  Code 

Comment 

Start 

LDA    A,  LOCO 
LDA     B,L0C1 
JSR      DIVD 
ST  A     A.L0C2 
STA     B,L0C3 

Fetch  "E" 
and  "R" 

Go  to  Divide  routine 
Save  answer  "1" 
and  remainder 

End 

SWI 

Done 

Oivd 

♦  *  *  *  #  • 

RTS 

A  software  program  to 
divide,  as  the  M680O  has 
no  specific  divide  instruction; 
Return  to  calling  routine 

Table  3. 

Routine  to  solve  / 

=  E/R  on  a 

Motorola  M6800  micro. 

mer  and  documentation 
of  the  program  is  diffi- 
cult,    especially    when 
the   programmer    takes 
another  job- 
All  computer  programming  in 
the  early   '50s  was  done  in 
direct    machine    language    — 
prompting    the    development 
of  the  first  type  of  LP,  the 
assembler. 

The    Assembler   —   Symbolic 
Programming    Made    Possible 

The  first  member  of  the 
LP  family  is  the  assembfer,  a 
computer  program  that 
allows  machine  instructions 
and  operations  to  be  repre- 
sented symbolically,  i.e.,  in  a 
more  human  form  than  rows 
of  numbers.  The  programmer 
is  still  required  to  know  the 
specific  machine  instruction 
set  of  his  computer,  but  the 
assembler  allows  him  to  refer 
to  instructions  by  name  (or 
mnemonic)  instead  of  num- 
ber. The  end  result  of  an 
assembly  process  is  a  machine 
language  program  similar  to 
that  in  Table  h  The  assem- 
bler only  serves  to  make  the 
generation  of  those  codes  a 
less  tedious  process.  A  sample 
assembly  language  program  to 
solve  our  Table  1  problem  is 
shown  in  Table  2. 

The  same  program  coded 


for  the  Motorola  M6800 
microprocessor  is  given  in 
Table  3,  illustrating  the  point 
of  how  a  programmer  must 
know  the  unique  instructions 
of  each  machine  he  wishes  to 
use  when  programming  in 
assembly  or  machine  lan- 
guage. 

Several     shortcomings    of 

machine  language  program- 
ming are  resolved  by  using  an 
assembler.  For  example, 
changing  or  correcting  the 
program  requires  only  a 
£I  source11  change,  usually 
done  by  changing  the 
punched  card  in  error.  The 
complete  program  is  then  re- 
assembled, causing  the  output 
of  correct  machine  code.  The 
assembly  process  removes  the 
requirement  that  the  pro- 
grammer know  in  advance 
how  his  change  affects  the 
code  in  instructions  around 
the  correction.  Documenta- 
tion of  the  program  is  easier 
also,  as  the  symbolic  repre- 
sentation of  the  machine 
code  is  understood  by  anyone 
familiar  with  the  machine. 
Software  development  cycles 
are  speeded  up,  as  correction 
and  modification  of  programs 
does  not  require  extensive 
code  changes. 

Most  microcomputer  man- 
ufacturers provide  an  assem- 


bler with  their  micro  kits. 
However,  most  assemblers 
require  a  large  amount  of 
memory  to  function,  recalling 
that  the  assembler  itself  is  a 
program  coded  in  the 
machine  code  particular  to  a 
given  microcomputer. 

The  Compiler  -  Or,  Program- 
ming in  English 

The  assembler  LP  greatly 
increased  the  capability  of 
man  to  talk  to  his  computer, 
but  the  basic  restriction  of 
having  to  know  internal 
details  and  procedures  still 
remained.  An  ultimate  LP 
was  required,  one  that 
allowed  programmers  to  func- 
tion in  an  English  language 
environment.  The  first  such 
LP  was  a  language  known  as 
FORTRAN,  a  program  dedi- 
cated     to      *'FO/?mula 


r/MA/slation."  FORTRAN  is 

an  LP  that  lets  programmers 
represent  problems  as  they 
occur  on  paper  or  textbooks, 
in  English.  This  type  of  LP  is 
often  referred  to  as  a  "high 
level  language11:  the  higher 
the  level,  the  more  English- 
like the  representation  of 
instructions.  Most  high  level 
LPs  allow  the  program  to 
contain  notation  and  conven- 
tions that  would  normally  be 
used  to  describe  the  problem, 
thus  allowing  the  programmer 
to  concentrate  on  the  solu- 
tion of  the  problem,  not  the 
internal  workings  of  a  com- 
puter. Using  our  old  Ohm's 
Law  example,  Table  4  shows 
what  the  FORTRAN  program 
looks  like. 

The  power  of  the  high 
level  LP  is  provided  by  a  very 
complex  and  large  program. 
From  Table  4  it  can  be  seen 
that  the  single  statement 
expressing  the  formula  really 
requires  several  machine 
instructions  (Table  1).  A 
single  complex  FORTRAN 
statement  may  produce  50  or 
60  machine  instructions. 
(Remember,  that's  all  the 
processor  knows!)  The  real 
beauty  of  a  compiler,  the 
high  level  LP,  is  that  the  same 
source  program  may  be  run 
on  any  machine  capable  of 
supporting  the  compiler.  The 
compiler  for  each  machine 
knows  that  the  incoming  pro- 
gram is  in  a  standard  format 
(as  defined  by  standards  com- 
mittees), so  it  must  produce 
the  unique  machine  code  to 
solve  the  problem.  It  can  be 
seen  that  each  FORTRAN 
compiler  will  only  run  on  the 
machine  it  supports,  but  the 


c 

c 
c 


c 
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Comment  —  Divide  E  bv  B  giving  I 

l=E/B 

STOP 
END 

That's  it—  of  course  other  instructions  are 
needed  to  input  the  raw  data. 

Table  4.  A  typical  FORTRAN  program. 
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iNTRodtciNq  The 

MICRO-ALTAIR 


The  complete  Computer  System 
that  requires  just  a  keyboard 
and  TV  monitor  for  use. 

The  MICRO-ALTAIR  is: 

The  hardware  —  video  terminal  interface  board,  CPU/ ROM/ 
RAM  board,  backplane,  power  supply  and  cabinet; 

The  software  —  video  driver,  debugger,  operating  kernel 
supplied  on  ROM; 

The  personal  computer  system  —  complete,  expandable,  no 
loose  ends  —  a  complete  and  powerful  tool; 

THE  SOLUTION  BOX  FROM  POLYMORPHIC  SYSTEMS. 
Applications  include  smart  terminals,  data  acquisition  systems, 
games,  accounting,  front-end  for  a  larger  computer-anywhere  a 
little  processing  is  required. 

COMPLETE  SYSTEM  [EXCEPT  FOR  MONITOR  AND  ASCII  KEY- 
BOARD] 5575,00  KIT.  DELIVERY  60  DAYS  -  SERIAL  I/O  AND 

CASSETTE  OPTIONS  AVAILABLE. 


UIDEO 

t    l£   Nfl*i   *f    3£  &r   |J4   ctharaet#t*t 


$230.00  assd. 
$260.00  assd. 


Go  to  your  local  computer  store  and  compare 

Video  Terminal  Interface  —  characters  are  stored  in  on-board 
memory.  Entire  screen  may  be  read  or  written  in  20  millisec- 
onds. Software  includes  a  text  editing  system  with  scrolling 
and  insert  and  delete  by  character  or  line, 

VTI/32     32  character  line  $160.00  kit 

VTI/64     64  character  line  $185,00  kit 

VTI/SK     Socket  kit  for  VTI  kit  $  15.00 
Delivery  —  30  days 

Analog  Interface  —  1  or  2  channels  of  analog  output  with  10 
bits  of  resolutions  (0-1 OV  or  +  5V  with  bipolar  option),  6  bits  of 
latched  digital  output  and  8  analog  comparators  for  software 
controlled  A/D  conversions. 

ADA/1      1  analog  output  $135.00  kit     $175,00  assd. 

ADA/2      2  analog  outputs  $185,00  kit     $235.00  assd 

ADA/SK    Socket  kit  for  ADA  kit  $  10.00 

Unlivery  oU    UayS  Bank Afnentard  and  Master  Cnarge  Aecepi*rt 

All  prices  and  specifications  subject  lo  change  without  notice.  Prices  are  USA  only 
Qm  residents  add  6%  sales  tax   Add  5%  shipping,  handling,  and  insurance. 

SYSTEMS 

(805)  967-2351 


POLYMORPHIC 

737  S.  Kelfogg,  Goleta,  CA  9301 7 


1  REM  Read  E  and  R,  then  calculate  and  print  I 

2  INPUT  E,R 

3  LETI  =  E/R 

4  PRINT  "ANSWER  IS  =  "J 

5  STOP 

Table  5.  A  BASIC  program  that  accepts  input  from  a 
terminal,  calculates  the  answer,  and  prints  out  the  result,  all 
in  three  statements.  (Line  1  is  a  comment;  line  5  needs  no 
explanation.) 
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standard  source  program 
(written  by  a  programmer) 
will  be  accepted  by  any  com- 
piler. This  concept,  known  as 
"computer  independence/'  is 
the  foundation  of  the  pro- 
gramming profession.  A  pro- 
grammer used  to  coding  IBM 
370  FORTRAN  can  be 
writing  programs  on  an 
INTERDATA  minicomputer 
the  day  he  changes  jobs,  as 
the  LP  takes  care  of  the 
nitty-gritty  details  of  pro- 
ducing the  different  machine 
code. 

FORTRAN  is  not  the  only 
high  level  LP.  A  few  seconds 
spent  scanning  any  computer 
trade  publication  will  reveal 
names  such  as  COBOL 
(COmmon  business  Oriented 
Language),  A  PL  {A  Program- 
ming Language)  or  JOVIAL 
(believe  it  or  not  —  /ule's 
Own  l/ersion  of  the  Interna- 
tional Algorithmic  Lan- 
guage). Each  of  these  LPs  has 
a  source  input  format  suited 
to  a  particular  application. 
COBOL,  for  example,  is  well 
suited  to  business  applica- 
tion^ such  as  payrolls,  but 
finds  littie  use  in  the  scien- 
tific community. 

The  Interpreter  —  A  Micro's 
Best  Friend 

Compilers  are  available  for 
all  large  computers  and  most 
minis,  but  due  to  their  com- 
plexity and  cost  have  not 
filtered  into  the  micro  world 
yet,  It  often  takes  several 
man-years  to  develop  a  com- 
piler and  write  it  in  assembly 
language,  so  it  will  be  awhile 
before  you  can  load  up 
FORTRAN  on  your  brand  X 
micro  and  track  OSCAR, 
even  though  the  capability  is 


there  to  do  it  in  assembly 
language.  Take  heart,  how- 
ever —  all  is  not  lost.  There  is 
an  alternative  to  the  compiler 
available  to  microcomputer 
programmers  -  the  inter- 
preter. This  LP  offers 
most  of  the  advantages  of  the 
compiler  with  one  difference 
-  no  machine  language  is 
produced  from  the  source 
program.  Instead,  the  inter- 
preter processes  the  incoming 
source  statements  "on  the 
fly/'  and  produces  the  answer 
or  results  by  executing  a 
series  of  built-in  routines 
triggered  by  the  '"commands" 
produced  by  the  programmer. 
The  most  popular  interpreter 
is  BASIC  (Beginner's  AW  pur- 
pose Symbolic  /nstruction 
Code).  Take  a  last  look  at  our 
example,  this  time  done  in 
BASIC  (Table  5). 

Hopefully,  the  above 
explanations  have  taken  some 
of  the  mystery  out  of  the 
word  '■'programming."  A  care- 
ful look  at  the  micro- 
processor kit  advertisements 
will  reveal  what  LPs  are  avail- 
able for  your  application.  An 
assembler  is  required  for  all 
but  the  most  simple  applica- 
tions, and  BASIC  is  available 
for  some  of  the  machines  —a 
big  plus  if  you  can  afford  the 
necessary  memory  to  contain 
the  interpreter,  Even  machine 
language  programming  can  be 
fun  on  a  micro,  and  there  is 
probably  no  better  way  to 
learn  the  ins  and  outs  of 
computer  architecture.  The 
programming  tricks  learned 
can  always  be  applied  to  your 
next  effort,  even  one  using  a 
high  level  LP.  So  have  fun, 
and  GOOD  PROGRAM- 
MING!- 
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(  DIGITAL  DATA  RECORDER  ^ 

for  Computer  or  Teletype  Use 

Up  to  4800  Baud 

Uses  the  industry  standard  tape  saturation  method  (NRZ)  to  beat  all  FSK  systems  ten  to  one-  No  modems  or  FSK  decoders 
required.  Loads  8K  of  memory  in  17  seconds.  This  recorder  enables  you  to  back  up  your  computer  by  loading  and  dumping 
programs  and  data  fast  as  you  go,  thus  enabling  you  to  get  by  with  less  memory.  Great  for  small  business  bookkeeping.  Imagine!  A 
year's  books  on  one  cassette* 

Can  be  software  controlled.  Comes  complete  with  a  software  program  used  to  test  the  units  in  production  (8080).  Manual 
includes  software  control  hook  up  data  and  programs  for  8080  and  63 00, 


NEW  -  3080  I/O  BOARD  with  ROM 
Permanent  Relief  from  "Bootstrap 
Chafing" 

This  is  our  new  '  'turnkey "  board.  Turn 
on  your  Altair  or  Imsai  and  go  (No 
Bootstrapping).  Controls  one  terminal 
(CRT  or  TTY)  and  one  or  two  cassettes 
with  all  programs  in  ROM.  Enables  you 
to  turn  on  and  just  type  in  what  you 
want  done.  Loads,  Dumps*  Examines, 
Modifies  from  the  keyboard  in  Hex. 
Loads  Octal.  For  the  cassettes,  it  is  a  fully 
software  controlled  Load  and  Dump  at 
the  touch  of  a  key.  Even  loads  MITS 
Basic.  Ends  "Bootstrap  Chafe"  forever. 
Uses  512  bytes  of  ROM,  one  UART  for 
the  terminal  and  one  USART  for  the 
Cassettes.  Our  orders  are  backed  up  on 
this  one.  #2SIO  (R)  Kit  form  $140.  Fully 
assembled  and  tested  $170.00. 


SPECIFICATIONS;  Model  CC7  $149.95 

A.  Recording  Mode:  Tape  Saturation  binary  (NRZ).  This 
is  not  a  FSK  or  Home  type  recorder.  No  voice  capability.  No 
Modem.  Runs  at  2400  baud  or  less  Asynchronous  and  4800 
baud  Synchronous.  Runs  at  3.1'7sec.  Speed  mechanically 
regulated  ±.5%  or  better. 

B.  Two  channels  (1)  Clock,  (2)  Data.  Or  two  data 
channels  providing  four  (4)  tracks  on  the  cassette.  Can  also 
be  used  for  Bi -Phase ,  Manchester,  etc. 

C.  Inputs:  Two  (2).  Will  accept  TTY,  TTL  or  RS  232 
digital. 

D.  Outputs:  Two  (2)+  Board  changeable  from  TTY, 
RS232  or  TTL  digital. 

E.  Erase:  Erases  while  recording  one  track  at  a  time, 
Record  new  data  on  one  track  and  preserve  three  or  record 
on  two  and  preserve  two. 


F.  Compatibility:  Will  interface  any  computer  using  a 
UART  or  ACIA  board.  (Altair,  Sphere,  IMSAI,  M6800,  etc.) 

G,  Other  Data:  110-220  V  -  (50-60)  Hz;  3  Watts  total: 
UL  listed;  three  wire  line  cord;  on/off  switch;  audio,  meter 
and  light  operation  monitors,  Remote  control  of  motor 
optional.  Four  foot,  seven  conductor  remoting  cable  pro- 
vided. 

H.  Warrantee;  90  days.  All  units  tested  at  300  and  2400 
baud  before  shipment.  Test  cassette  with  8080  software 
program  included. 

Also  available  -  MODEL  CC7A  with  variable  motor  speed 
which  is  electronically  regulated,  Runs  4800  baud  Synchro- 
nous or  Asynchronous,  Recommended  for  quantity  users 
who  require  tape  inter  changeability.  Comes  with  speed 
calibration  tape  to  set  exact  speed  against  60  cycle  line. 
$169.95. 
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NATIONAL  MULTIPLEX  CORPORATION 
3474  Rand  Avenue,  Box  288 
South  Plalnfield,  New  Jersey  07080 

(201)  561^3600 

SHIP  TO: 


....  Data  Recorder  CC-7  @  $149*95       Please  enclose  $2.00 

Shipping  &  Handling 

Data  Recorder  CC-7A  @  $169.95    on  e*ch  Recorder 

or  I/O  Board. 

....  Operating  &  Technical  Manual  (Schematics)  includes 
Software  &  Hookups  for  8080,  6SO0P  and  I/O.  @i  $2.00 

N.J.  Residents  add  5%  Sales  Tax 


QCash   O  Check   f~1  BankAmericanrf 


IhjJhkim 


Q  Master  Charge 


Card  No.. 
Signature, 


Expiration  date 


Total  enclosed  $, 
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Richard  Whipple 
305  Clemson  Dr. 
Tyler  TX  75  70 J 

John  Arnold  WSCUD 
RFD4,  Box52A 
Tyler  TX  75701 


In  an  earlier  73  article,  we 
described  interfacing  a 
Baudot  teletype  with  a  hobby 
computer.  Once  this  hard^ 
ware  interconnection  is  made, 
the  next  step  is  to  develop  a 
software  operating  system 
that  takes  advantage  of  the 
keyboard/printer  link  to  the 
computer.  In  this  article  we 
describe  a  program  called 
Baudot  Monitor /Editor,  or 
BM/E  for  short.  With  it  you 
can  store,  examine,  and  exe- 
cute machine  language  pro- 
grams using  the  Baudot 
teletype.  This  is  quite  an 
important  step  on  the  road  to 
full  utilization  of  your  com- 
puter. 

Why     a     BM/E     Operating 
System? 

Entering  a  program  into 
memory  via  the  front  panel 
switches  can  be  a  lengthy  and 
tedious  process.  Loading  a 
three  or  four  hundred  byte 
program  by  hand  will  just 
about  end  the  pleasure  of 
owning  a  hobby  computer. 
The  limited  usefulness  of  the 
front  panel  as  a  functional 
I/O  device  can  be  traced  to 
the  restriction  of  lights  and 
switches  to  two  states,  i.e., 
4lon"  and  "off;"  Thus  entry 
must  be  in  binary  notation, 
which  is  perhaps  the  least 
efficient  system  for  human 
use.  The  more  satisfactory 
octal  or  hexadecimal  systems 
cannot  be  used,  since  they 
require  eight  and  sixteen 
states  respectively.  Adding  a 
Baudot  teletype  can  be 
viewed  as  a  way  of  expanding 
the  number  of  I/O  states 
available  to  the  user  from  two 
to  sixty- four  (upper  and 
lower  case  characters).  BM/E 
is  in  a  sense  a  translator  from 
the  internal  binary  form  to 
external  octal  format  on  the 
teletype.  In  addition,  having 
the  set  of  letters  and  symbols 


Letter 

Comma  ad 

Name 

Description 

D 

Dump 

Ou  t  pu  ts  co  nte  nts  of 
consecutive  memory 
locations  in  octal 

L 

Load 

Permits  storing  octal 
instructions  in  con- 
secutive locations 

E 

Edit 

Single  locations  can 
be  examined  and,  at  the 
user's  option,  changed 

M 

Message 

Places  the  computer  in 
a  mode  that  echos  the 
keyboard  on  the  printer 

X 

Execute 

Starrs  program  execution 

at  a  specified  address 

Table  L 


available  opens  up  the  possi- 
bility of  developing  a  higher 
level  language  whose  instruc- 
tions    can     be     entered     in 


English    words   and   phrases. 

The  computer  can  thus  be 
made  to  function  on  a  more 
human  level,  BM/E  is  just  a 


start  on  the  path  to  such  a 
higher  level  language,  but  it  is 
an  important  step  for  some- 
one who  wants  to  learn  about 
computers  from  the  ground 
up. 

Understanding  Octal  Number 
Representation 

Before  detailing  the  opera- 
tion of  BM/E,  a  short  explan- 
ation of  octal  numbers  should 
be  made.  As  already  noted, 
computers  use  binary  format 
to  represent  instructions  and 
addresses.  Long  strings  of  Is 
and  0s,  though  handled 
readily  by  a  computer,  are 
difficult  for  humans  to  work 
with  or  remember.  For 
instance,  to  specify  an 
instruction  at  a  certain 
memory  location,  one  would 
have  to  write: 


Baudot 


Monitor/ Editor 


System 


--program  listing  for  the  8080 


A 
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Address 

0101011011001110 

Instruction 

11001101 

Now  suppose  you  were 
writing  a  500  or  1000  byte 
program  using  this  binary 
notation  —  I  wonder  which 
would  run  out  first:  your 
patience  or  the  paper 
supply?! 

Enter  "octal  notation11  to 
save  the  day!  By  expanding 
the  number  of  symbols  from 
two  to  eight,  the  complexity 
of  the  binary  representation 
can  be  reduced  considerably. 
The  example  above  can  be 
written: 

Address 

126  316 

Instruction 

315 

The  Improvement  from  the 
human  standpoint  is  obvious. 

The  rewriting  of  a  binary 
number  in  octal  is  accom- 
plished in  the  following  way: 
1.  Separate  the  binary  num- 
ber into  three  digit  groups 
beginning  at  the  rightmost 
digit, 

7.  Use  the  chart  below  to 
give  each  group  its  octal 
value. 


Binary 
000 
001 
010 
011 
100 
101 
110 

111 


Octal 
0 
1 
2 
3 
4 
5 
6 
7 


3.  If  the  leftmost  group  has 
less  than  three  digits,  just 
consider  that  it  is  prefixed  as 
required  with  zeros. 

Example: 

01010110 

(Binary) 

1      2     6 

or 

126 

(Octal) 

Instructions  and  data  for 
an  eight  bit  computer  such  as 
ihe  Altair  8800  can  be  repre- 
sented as  a  three  digit  octal 
number  ranging  from  000  to 
377.  A  sixteen  bit  address  is 
most  easily  represented  by 
two  octal  numbers  obtained 


by  first  splitting  the  sixteen 
bits  into  two  eight  bit  groups. 

Example: 

0101011011001110 

(Binary) 

01010110      11001110 

(Split  Binary) 

12     6         3  16 

1 26     31 6 

(Split  Octal) 


Split  octal  address  representa- 
tion is  useful  because  it  fits 
the  format  of  multibyte 
instructions  used  by  micro- 
processors like  the  8080  and 
8008.  The  left  octal  number 
is  referred  to  as  the  page, 
while  the  right  octal  number 
is  the  location  of  the  given 
page.  The  example  address 
would  be  stated  as  "location 
316  on  page  1 26  of 
memory."  Thus,  in  a  65,535 
word  memory;  there  are  377 
octal  pages  with  377  octal 
bytes  per  page.  In  further 
discussion  of  BM/E,  split 
octal  addressing  will  be  used 
exclusively. 

Sometimes  it  is  necessary 
to  convert  an  octal  number  to 
its  equivalent.  Suppose  the 
three  octal  digits  are  given  by 
XYZ.  The  decimal  value  can 
be  calculated  using  the  ex- 
pression: 


Decimal  Value  = 

X  ■  64  +  Y    8  +  2 

Example: 

325  octal  = 

3  -64  +  2  *8  +  5  - 

149  Decimal 


To  convert  to  decimal  a  1 6 
bit   address   written    in   split 

octal,  first  convert  the  page 
and  location  separately  as 
given  above.  Then  use  this 
expression  to  complete  the 
calculation: 


Example: 
025242  Split  Octal 

025  Octal  = 

0  *64  +  2  *8  +  5  = 

21  Decimal 

242  Octal  = 

2  -64  +4  *8  +  2  = 

94  Decimal 

025242  Split  Octal  = 

21  -  256  +  94  = 

5474  Decimal 


D  I  Dump  octal):  This  mode  provides  a  listing  of  consecutive  memory 
locations  beginning  at  an  address  specified  when  the  mode  is  first 
called,  Listing  continues  for  a  specified  number  of  eight  byte  lines. 
After  entering  this  mode  from  the  Monitor,  the  computer  prints  a  colon 
prompt  lo  indicate  it  needs  the  starting  address.  The  user  enters  the  six 
digit  split  octal  starting  address.  The  computer  responds  with  a  SPACE 
and  awaits  user  entry  in  octal  of  the  number  of  eight  byte  lines  desired. 
Example: 

»D:  01 0000  002  CR&LF 

010000  1 1  0  1  23  204  31  5  1 1  2  010  365  325  CR&LF 
010010  325  306  214  176  361  321  125  115  CR&LF  I 
After  dumping  two  lines  as  required,  the  system  returns  to  the  Monitor 
and  awaits  another  command.  Notice  that  only  the  address  of  the  first 
byte  of  each  line  is  printed.  This  produces  a  quicker  and  denser  listing. 
The   ackJr esses   of    the   remaining   bytes  can   be   easily   obtained   by 
counting  in  octal  from  the  known  first  byte  address, 
L    (Load   octal):    In   this   mode    the    user   can    store   octal   data   into 
consecutive  memory  locations.  After  entering  this  mode,  a  colon  is 
printed  to  indicate  that  the  computer  needs  a  starting  address  for  the 
load.   When  the  address  is  entered,   the  computer  echos  the  starting 
address  and  waits  for  the  user  io  enter  the  first  data  byte.  After  the 
entry,  the  computer  will  issue  a  SPACE  and  wart  for  entry  of  the  next 
data  byte.  A  new  fine  and  the  current  address  are  output  after  eight 
bytes  are  entered.  Return  to  the  Monitor  at  any  time  is  accomplished 
by  typing  a  BLANK. 
Example: 
1L:  004000 

0O4000  101  102  103  115  126135  315  246  CR&F 
004010  226  (Blank  Key) 
I 

E  (Edit):  The  E  mode  is  used  to  examine  and,  if  desired,  change  specific 
locations  in  memory.  After  entering  this  mode  from  the  Monitor,  the 
computer  prompts  with  a  colon.  The  user  then  types  the  address  to  be 
examined.  The  computer  outputs  a  SPACE  plus  the  contents  of  the 
specified  location.  At  this  point  the  computer  waits  for  the  user  to  type 
either  a  CARRIAGE  RETURN  if  no  change  is  desired,  or  a  minus  sign 
if  a  change  is  wanted.  In  the  latter  case,  the  new  data  byte  is  entered 
following  the  minus.  The  new  octal  value  is  stored  at  the  specified 
location,  then  re-examined  and  printed  again  as  a  check  to  be  sure  it  has 
been  changed.  The  system  remains  in  the  E  mode  until  a  BLANK  is 
typed. 
Example: 

!E:0100O0  123-321-321 
010000  321  (Carriage  Return) 
:  (Blank) 
! 

M   (Message):    This  is  simply  an  echo  routine  so  that  the  keyboard/ 
printer   can   be   used  as  a  typewriter.    In  this  mode,  a   CARRIAGE 
RETURN  produces  an  automatic  LINE  FEED.  Return  to  the  Monitor 
is  accomplished  by  typing  the  BLANK  key. 
Example: 

!M  THIS  IS  A  TEST.  (Blank) 
! 

X  (execute):  This  mode  permits  execution  of  programs  already  stored 
in  memory,  After  entering  the  X  mode,  the  computer  will  type  a  colon 
and  await  entry  of  the  starting  address  of  the  program  to  be  executed. 
To  actually  begin  execution,  a  CARRIAGE  RETURN  must  be  typed. 
Any  other  character  will  cause  a  return  to  the  Monitor. 
Example: 

"X: 01 2000  (Carriage  Return) 
Program  execution  continues  at  012000 


Table  Z 


BM/E  uses  octal  notation 

to  store  and  examine  data  in 
memory.  Instructions  and 
data  are  written  as  3  digit 
octal  numbers.  Addresses  are 
written  In  split  octal  with  no 
separating  mark  between  page 
and  location.  Although  octal 
might  appear  strange  at  first, 
its    resemblance    to   decimal 


will  encourage  your  quick 
adjustment  to  it, 

Basic  Structure  of  BM/E 

BM/E    has    two    levels   of 

operation:  the  Monitor 
(highest  level)  and  the  Editor 
(lowest  level).  Upon  entering 
BM/E,  an  exclamation  mark 
is    printed    to    indicate    the 
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Table  3. 


oooooo 

061 

377 

001 

303 

021 

000 

076 

010 

000010 

315 

215 

001 

076 

002 

315 

215 

001 

000020 

311 

315 

006 

000 

076 

015 

315 

320 

000030 

001 

076 

037 

315 

215 

001 

315 

304 

000040 

001 

376 

022 

312 

300 

000 

376 

011 

000050 

312 

341 

000 

376 

035 

312 

015 

001 

000060 

376 

001 

312 

036 

001 

376 

034 

312 

000070 

110 

001 

000 

000 

000 

000 

000 

000 

000100 

000 

076 

031 

315 

215 

001 

303 

021 

000110 

000 

305 

345 

315 

304 

001 

041 

146 

000120 

000 

006 

012 

276 

312 

141 

000 

043 

000130 

005 

302 

123 

000 

076 

377 

341 

301 

000140 

311 

005 

170 

341 

301 

311 

030 

006 

000150 

007 

025 

020 

012 

001 

023 

027 

026 

000160 

365 

346 

007 

057 

074 

306 

157 

345 

000170 

157 

046 

000 

176 

341 

315 

215 

001 

000200 

361 

311 

305 

016 

003 

227 

027 

027 

000210 

027 

107 

315 

111 

000 

376 

010 

332 

000220 

232 

000 

076 

031 

315 

215 

001 

303 

000230 

212 

000 

200 

015 

302 

206 

000 

301 

000240 

311 

247 

305 

006 

003 

027 

027 

027 

000250 

315 

160 

000 

005 

302 

245 

000 

301 

000260 

311 

076 

016 

315 

320 

001 

315 

125 

000270 

001 

076 

004 

315 

215 

001 

311 

000 

000300 

315 

261 

000 

315 

006 

000 

315 

136 

000310 

001 

076 

004 

315 

215 

001 

315 

215 

000320 

001 

315 

202 

000 

167 

043 

175 

346 

000330 

007 

312 

303 

000 

076 

004 

303 

316 

000340 

000 

315 

261 

000 

315 

202 

000 

107 

000350 

315 

006 

000 

315 

136 

001 

076 

004 

000360 

315 

215 

001 

315 

215 

001 

176 

315 

000370 

241 

000 

043 

175 

346 

007 

312 

006 

001000 

001 

076 

004 

303 

363 

000 

005 

302 

001010 

350 

000 

303 

000 

000 

315 

261 

000 

001020 

315 

304 

001 

376 

010 

302 

000 

000 

001030 

315 

013 

000 

351 

000 

000 

315 

261 

001040 

000 

176 

315 

241 

000 

315 

304 

001 

001 050 

376 

003 

312 

063 

001 

315 

006 

000 

001060 

303 

036 

001 

315 

202 

000 

167 

076 

001 070 

003 

315 

215 

001 

176 

315 

241 

000 

001100 

303 

055 

001 

000 

000 

315 

215 

001 

001 1 1 0 

315 

304 

001 

376 

010 

302 

110 

001 

001120 

076 

002 

303 

105 

001 

315 

202 

000 

001130 

147 

315 

202 

000 

157 

311 

174 

315 

001140 

241 

000 

175 

315 

241 

000 

311 

305 

001150 

325 

001 

000 

005 

333 

376 

037 

332 

001160 

154 

001 

026 

030 

315 

271 

001 

333 

001170 

376 

037 

171 

037 

117 

026 

020 

315 

001200 

271 

001 

005 

302 

167 

001 

171 

017 

001210 

017 

017 

321 

301 

311 

305 

325 

365 

001  220 

006 

005 

007 

117 

227 

323 

376 

026 

001 230 

020 

315 

271 

001 

171 

017 

117 

346 

001240 

001 

323 

376 

026 

020 

315 

271 

001 

001250 

005 

302 

234 

001 

076 

001 

323 

376 

001260 

026 

020 

315 

271 

001 

361 

321 

301 

001270 

311 

076 

214 

075 

302 

273 

001 

025 

001300 

302 

271 

001 

311 

315 

147 

001 

315 

001310 

215 

001 

376 

000 

312 

000 

000 

311 

001320 

365 

076 

033 

315 

215 

001 

303 

337 

001330 

001 

365 

076 

037 

315 

215 

001 

361 

001340 

315 

215 

001 

311 

056 

042 

000 

000 

001350 

000 

000 

157 

146 

040 

164 

150 

145 

001360 

040 

042 

000 

000 

000 

000 

000 

000 

001370 

000 

000 

000 

000 

000 

000 

000 

ooo 

monitor  level  is  in  effect. 
From  the  Monitor,  entry  is 
made  to  one  of  the  Editor 
levels  by  typing  a  one  letter 
command.  The  Editor  mode 
includes  the  commands 
shown  in  Table  1. 

Some  of  the  Editor  modes 
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have  a  specific  job  to  perform 
and  afterwards  return  auto- 
matically to  the  Monitor 
level.  Other  Editor  modes  are 
terminated  by  the  user  when 
he  strikes  the  BLANK  key  on 
the  teletype.  To  change 
modes,  it  is  necessary  to  first 


Routine 
CRLF 


BDBIN 


BINBD 


Function 

Outputs  a  Carnage 
Return  followed  by 
a  Line  Feed 

inputs  a  Baudot  number 
from  the  keyboard  and 
converts  it  to  binary  in 
register  A 

Outputs  binary  value  in 
A  on  the  printer,  the 


Calling  Address 
000006 


000111 


000160 


or  less 

OCT  IN 

Inputs  3  octal  digits 

from  keyboard  into  A 

OCTOUT 

Outputs  the  value  of 

A  as  3  octal  digits 

ADRS1N 

Inputs  6  octal  digits 

from  keyboard  into 

registers  M  and  L 

ADRSOUT 

Outputs  the  value  of 

H  and  L  in  split  octal 

INPUT 

Inputs  the  Baudot  value 

from  the  keyboard  into  A 

OUTPUT 

Outputs  a  Baudot  value 

on  the  printer 

000202 


000241 


001 1 25 


001136 


001147 


001215 


Table  4. 


return  to  the  Monitor  and 
then  select  the  new  Editor 
mode.  A  more  complete 
description  of  each  mode  is 
shown  in  Table  2,  including 
example  output.  Underlined 
portions  of  the  output  were 
entered  by  the  user,  while  the 
remainder  was  produced  by 
the  computer.  To  simplify 
operation,  the  computer  con- 
trols the  printer  case  (LTRS 
and  FGS}. 

Bringing  Up  BM/E  for  the 
First  Time 

Loading    the    500    or   so 

bytes  of  BM/E  for  the  first 
time  will  require  exercising 
the  front  panel  switches  and 
your  patience-  The  switches 
will  survive,  but,  as  for  your 
patience,  that  depends  on 
how  interested  you  are  in 
BM/E,  Loading  it  once  by 
hand  is  enough,  but  without 
some  form  of  nonvolatile 
mass  storage  you  may  be 
forced  to  load  it  each  lime 
the  system  is  down.  There  are 
two  directions  to  go  here: 
cassette  tape  or  punched 
paper  tape,  For  the  long 
term,  the  cassette  is  probably 
the  best  choice.  It  is  much 
denser     and      faster,     One 


problem  so  far  has  been  the 
lack  of  agreement  on  just 
what  type  of  cassette  system 
to  use.  Various  efforts  have 
been  instituted  to  bring  about 
standardization,  but  as  of  this 
writing  there  are  still 
obstacles  to  general  accep- 
tance of  any  one  system.  The 
so-called  "Kansas  City 
Standard"  system  appears 
well  on  the  way,  but  it  is  not 
yet  in  general  use.  In  our  own 
system  we  have  used  a  Suding 
cassette  interface  for  nearly  a 
year  without  a  single  bad 
load.  We  were  attracted  to 
the  system  because  it  was 
FSK  and  used  the  wide  fre- 
quency shift  standard  of  ama- 
teur radio  (2125  Hz-2975 
Hz).  Information  on  a  Suding 
interface  can  be  obtained 
from  The  Digital  Group,  P.O. 
Box  6528,  Denver  CO  80206. 
Baudot  teletype  users  also 
have  the  option  of  bringing 
paper  tape  on-line  as  a  mass 
storage  medium,  An  article  in 
an  earlier  issue  of  73 
described  the  use  we  have 
made  of  Baudot  paper  tape 
equipment.  Although  not  as 
dense  or  fast  as  cassette  tape, 
it  is  convenient  to  use, 
especially  for  short  programs. 


In  addition,  if  you  have  your 
Baudot  teletype  on-line 
already,  no  additional  inter- 
facing is  required  to  use  paper 
tape  equipment.  It  should 
also  be  pointed  out  that 
paper  tape  is  already  stan- 
dardized, so  interchange 
problems  are  minimized. 
Regardless  of  the  system  you 
use,  a  nonvolatile  storage 
medium  is  a  necessity  in  a 
hobbyist  system. 

Table  3  is  an  octal  listing 
of  BM/E  in  the  Dump  format 
of  BM/E.  The  program  is 
intended  for  an  8080-based 
system.  As  given,  it  utilizes 
the  software  I/O  described  in 
the  previous  article.  If  you 
are  using  a  serial  I/O  board, 
your  required  I/O  routines 
should  be  loaded  at  001147 
input  and  001205  output. 
Neither  routine  should 
exceed  38  bytes. 

When  the  program  is 
loaded,  simply  examine 
000000  and  hit  RUN.  An 
exclamation  point  typed  on 
the  printer  indicates  BM/E  is 
operative.  You  can  load  pro- 
grams anywhere  above 
002000.  You  should  exercise 
the  various  Editor  modes  to 
be  sure  all  is  well. 

Table  4  gives  the  address 
of  various  routines  in  BM/E 
that  can  be  called  by  your 
external  programs.  For 
instance,  suppose  you  want 
to  output  the  A  register  in 
octal  format.  Simply  place  a 
CALL  to  000241  at  the 
appropriate  place  in  your  pro- 
gram. 

The  authors  will  supply  a 
source  listing  of  BM/E  along 
with  a  Suding  -cassette, 
*■  Kansas  City  Standard" 
cassette,  or  punched  paper 
tape  (5  level  binary  format) 
for  $7,50  postpaid.  In  your 
order  please  specify  which 
type  cassette  or  paper  tape. 
Orders  should  be  addressed 
to:  BM/E  Tape,  Rt.  4,  Box 
52A,  Tyler  TX  75701 . 

With  hard  copy  on  your 
Baudot  teletype  and  BM/E  as 
an  operating  system,  you 
should  be  able  to  greatly 
expand  your  software  capa- 
bilities. ■ 


you  can. 

The  ETK  (Electronic  Touch  Keyer) 
processes  inputs  and  sends  perfect 
dots,  dashes,  and  spaces  at  speeds  of  7 
to  55  wprn.  The  LED  indicators  dis- 
playing dots,  dashes,  and  spaces  serve 
as  a  visual  training  aid  for  the  less 
proficient  CW  operator.  17  ICs,  relay 
output,  side  tone  speaker,  120  VAC. 
Inquiries  invited. 

for  only  145.00 

i  includes  instruction  book) 

Order  direct  from: 

P.O.  Box  1 125 
S}t  Kent.  Washington  98031 

Instruction  Book  1.00 


Valley  School  Radio  Session 

t7th  Year  July  31  -  August  13,  1976 

Courses  Taught : 

General  Theory  and  Code 
Advanced  Theory  and  Code 
Amateur  extra  Theory  and  Code 

UPGRADE  YOUR  HAM  TICKET 
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Haves  Vacation  with  a  Purpose, 
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Box  458  Giade  Valley   NC   28627 
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RTTY/COMPUTER  DISPLAY 

A  25  line  X  40  character  display 
unit  which  can  be  used  with  any 
tv  monitor  or  modified  tv  set. 
Complete  system  on  one  board  in- 
cluding provision  for  power  sup- 
ply. 

See  construction  article  by  Jeff  Roloff 
in  July  issue  of  73  Magazine 


TVT-2540-100 
Board  only 

TVT-2540200 

Board  with  all  components 
less  power  supply  comps. 


39.95 


119.95 


139.95 


TVT -2540-300 

Board  with  all  components 
including  power  supply  comps 

TVT-2540-BSI  34.95 

Baudot  serial  input  board  kit 


TVT254aASI 

ASCII  serial  input  board  kit 


27.95 


Add     $1.50     shipping,     handling,     insurance 


TV  TERMINAL  III 

Displays  16  X  32  lines  on  tv  monitor  or 
modified  tv  set  from  ASCII  code  input. 
Two  pages  of  memory  with  provision 
for  adding  two  additional  pages. 


TVT  III 

Complete  kit 


134.95 


Add     $1.50     shipping,     handling,      insurance 

RM  and  C-MOD  6800  and  8080  systems 
available.  Complete  systems  starting  at 
S279.95 

Surplus  keyboards,  power  supplies,  and 
fans  available  from  stock 

ALTAI  R  *  complete  line  of  Altair  com- 
patible boards  available. 

Lowest  prices  and  most  complete  line  of 
computer  kits  in  the  industry. 

Send  stamped,  self -addressed  envelope 
for  prompt  response. 

MiniMfcn  >>  Lot 

1618  James  Street 

Syracuse.  New  York  13203 

I3T5)  422-4467 


105  Ju 


Fig,  /.  tCl;  SN74132N.  IC2: 
SN74S6N.  tC3:  NE556.  All 
resistors  are  %  Watt,  except 
for  the  one  which  is  ¥2  Watt, 
39  Ohms.  Power  supply  cur- 
rent is  approximately  70  mA. 


Ted  Lincoln  WA6HWJ 

41 0  Belt  Ave, 

Santa  Ana  CA  92707 
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Logic  Probe  You  Can  Hear 


--good  not  only  for  the  blind 


The  most  serious  short- 
coming of  conventional 
logic  probes  is  the  need  to 
watch  for  signs  of  a  change- 
It's  not  always  convenient  to 
be  watching  the  probe  during 
a  test. 

This  unit  gives  an  LED 
indication  of  the  static  state 
of  the  line  under  test.  When 
the  LED  is  lit,  the  line  is  logic 
state  "l."  Any  logic  transi- 
tion which  lasts  at  least  50 
nanoseconds  is  detected,  and 
an  audio  beep  is  generated. 
Both  a  "1"  to  UQ"  and  a  ,-0" 
to  U1M  transition  arc 
detected. 

Construct  ion 

My  unit  is  built  on  a  per- 
forated epoxy  board.  Discrete 
components  are  mounted  on 
a  16-pin  header  which  plugs 
into  an  IC  socket.  Sockets  are 
mounted  by  installing  printed 
circuit  board  eyelets  under 
pins  7  and  14,  Each  eyelet  is 
peened  in  its  hole  by  using 
opposing  automatic  center 
punches*  The  sockets  are 
mounted,  and  pins  7  and  14 
are  soldered  to  the  eyelets. 
The  rest  is  a  simple  wire  wrap 
job. 

It  is  possible  to  run  the 
device  from  batteries, 
although  the  current  is  a  bit 
high  {about  70  mA).  Rather 
than    use   batteries   or   steal 


power  from  the  circuit  under 
test,  I  decided  to  include  a 
small  power  supply.  Every- 
thing is  mounted  in  a  small 
phenolic  box  of  the  type 
carried  by  Radio  Shack. 

Operation 

There  is  no  special  pro- 
cedure. Simply  connect  the 
input  to  the  line  to  be  moni- 
tored, and  a  ground  between 
this  device  and  the  one  under 
test.  Once  connected,  an 
audible  beep  will  be  heard 
whenever  the  line  pulses  or 
changes  state.  The  LED 
indicates  the  line's  static 
state. 

Theory 

The  input  is  squared  by 
(Schmitt)  IC1A,  which  is  also 

the  LED  driver,  IC1B  and 
1C1C  provide  a  delay  before 
applying  the  signal  to  the 
exclusive  OR  gate,  IC2.  When 
the  input  changes  state,  the 
two  signals  applied  to  the 
exclusive  OR  gate  will  be 
different  for  a  period  equal  to 
the  delay  through  IC1  B  and 
IOC  The  gate  will  pulse  low 
for  this  time.  After  inversion 
by  IC1  D,  the  positive  pulse  is 
applied  to  the  first  half  of  the 
NE556  (IC3).  This  half  is 
wired  as  a  one  shot  with  a 
duration  of  approximately 
one  half  second.  The  output 


of  this  one  shot  is  applied  to 
the  second  half  of  IC3,  which 
is  wired  as  an  audio  oscillator. 
When  the  one  shot  is  active,  it 

turns  on  the  oscillator,  which 
in  turn  drives  the  speaker, 
Changing  CI  will  adjust  the 
duration  of  the  beep;  C2 
determines  the  output  tone. 

Troubleshooting 

During  initial  wiring,  leave 
out  the  jumper  between  pin  5 
of  IC3  and  pin  10  of  IC3. 
Check  the  power  supply  to  be 
sure  it  is  +5  V.  Plug  in  IC3. 
The  oscillator  should  be 
heard  running.  This  is  a  good 
time  to  vary  C2  if  you  would 
prefer  a  different  tone.  After 
the  tone  is  working  properly, 
connect  the  jumper  between 
pin  5  and  pin  1 0  of  IC3.  Plug 
in  I  CI       but  not  IC2.  Touch 


l^PUT 
ECl-Clt) 


pin  1 2  of  IC1  momentarily  to 
ground.  The  oscillator  should 
beep  for  approximately  one 
half  second,  CI  can  be 
adjusted  to  vary  the  beep 
duration. 

The  LED  should  be  lit. 
Touching  pin  2  of  IC1  to 
ground  should  make  the  LED 
go  out.  Insert  IC2  and  test 
the  complete  unit.  Short  the 
input  (pin  2)  of  IC1  to 
ground.  The  LED  should  go 
out  and  the  oscillator  should 
beep.  Remove  the  short  and 
another  beep  will  occur. 

If  you  want  to  test  its 
ability  to  capture  a  pulse,  I 
suggest  wiring  a  one  shot 
(such  as  an  SN74121)  as  a 
switch  deglitcher.  This  device 
will  capture  the  pulse  every 
time  the  switch  is  pushed.  ■ 
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Fig.  2.  Timing  diagram. 
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SPECIFICATIONS: 


8K  SC  -  8  Specifications: 


Access  Time; 

Current  Req: 

Memory  Chip: 

Voltage  Supply: 
Battery  Standby: 


Address  Select: 


+5  Volt  regulated 


Wait  States; 


500  ns  Max.  (225  max 
on  request) 

Less  than  200  ma  per 
1024  words  maximum 

AMD   91L02   APC    (low 
power  1K  x 

+  5  to   +10  volts 

1.5  to  2  Volt, 
Automatic   power 
loss  sensing   circuit. 
Eliminates  need  for 
switches. 

8  ©a.  Spst.  switches 
in  a  Dtp  IC  package 
(No  longer  any  need 
for  a   soldering   iron 
to  change   address.) 

4  ea+  7805  regulators 
with  individual   heat 
sinks  to  run  cooler. 


NONE!  Your  wait  light 
will  not  burn  because 
of  a  memory  wait 
state. 


ALL   ADDRESS,     CONTROL,    AND   DATA 
OUT   LINES   FULLY  BUFFERED 

Circuit  Board 

Double  sided,  G10  glass  epoxy  board 
Pfated  through  holes.  5  mil.  tin  minimum 
Solder  reflow  processed 
Sotder  mask  on  both  sides  of  PC  board 
Component  lay  out  silk  screened  on 

component  side  of  PC  board 
Gold  plated  edge  contacts 
No  jumper  wires  used 
Professional  layout  techniques   used 


i 
i 

i 


ALL   ADDRESS.    CONTROL.    AND    DATA   OUT    LINES 

FULLY  BUFFERED 

• 

QUANTITY,   DEALER.    AND   CLUB   INQUIRIES   INVITED 

• 
PLUG   IN-COMPATIBLE  WITH  ALTAIR'    AND  IMSAI* 

IC  SOCKETS  INCLUDED 
$295.00  Kit  -  5394,00  Assembled  —  $2.00  Shipping  and  handling 


'LIMITED  TO  CAPACITY  OF  STANDBY   BATTERY 


SEALS 


ELECTRONICS 


BOX  11651.  KNOXVILLE,  TN.  37919 


III 


Enclosed  Is  S 


n   FULL  AMOUNT       □  25%;   BALANCE  COO. 


G  BANK  AMERICARD/MASTER   CHARGE   #. 

PLEASE   SHIP  THE   FOLLOWING: 

□  8KSC    KITS    

□  8KSC    ASSEMBLED 


wm-m   • 


^*„@  $295.00  each 

@  $349.00  each 


D  MORE   INFORMATION   AND   SPECIFICATIONS 


TO 


STREET. 

CITY 


STATE. 


ZIP. 


ADD   $2.00  SHIPPING   AND   HANDLING 


i 
I 


George  R.  Alien  WlHCl 
80  Farmstead  Lane 
Windsor  CT  06095 


How  Computer 
Arithmetic  Works 


—  do-it-yourself  experiments 


The     easiest    and     most 
inexpensive  way  to  get 

started    in   computers   is   to 

begirt  with  inexpensive,  easy 
to  use,  fundamental  building 
blocks.  These  fundamental 
blocks  can  be  used  initially 
for  educational  purposes  to 
promote  understanding  and 
confidence,  and  later  com- 
bined to  form  a  fundamental 
computer. 

The  arithmetic  logical  unit 
(ALU)  is  a  fundamental  part 
of  a  typical  computer  system. 
The  ALU  is  inexpensive,  is 
easy  to  use,  and  may  be 
operated  independently  or  in 


conjunction  with  other 
devices.  This  article  uses  the 

ALU  as  a  stand  alone  device 
in  order  to  demonstrate  com- 
puter operations  such  as  addi- 
tion, subtraction,  and  com- 
plement. All  necessary  details 
and  related  information  are 
given  so  that  the  experi- 
menter can  learn  fundamental 
computer  arithmetic. 

The  dollar  outlay  required 
to  procure  the  parts  and 
equipment  needed  lo  perform 
the  experiments  given  in  this 
article  should  be  less  than 
$12,  not  counting  a  bread- 
board or  PC  board. 


The  Parts  and  Equipment  Re- 
quired 

The  parts  and  equipment 
needed  to  perform  the  experi- 
ments in   this  article   are  as 

follows: 


1  —  5  V  power  supply 

1  -  74181  integrated  circuit 

1      —      breadboard,     perforated 

board,  or  homemade  PC  board 

1  —  voltmeter  or  4  LEDs 


A  5  V  power  supply  may 
be  purchased  in  kit  form 
from    James    Electronics  for 


$9,95 ,  or  a  wired  and  test 
supply  may  be  pure  has 
from  Micro  Digital  CorpT|  1 
$24,50.  A  5  V  power  supf 
may  be  built  in  breadboa 
fash  ion  >  for  about  $6.00, 
using  the  circuit  described 
Fig.  1 . 

The  74181  ALU  is  av; 
able  from  many  sources,  si 
as  Poly  Paks,  James  El 
ironies,  International  El 
tronics  Unlimited,  and  otht 
for  less  than  $4,00.  See 
ads  in  this  issue  for  cum 
prices*  An  illustration  of 
pin     connections    and    cl 
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Fig.  L  Simple  power  supply.  T1:  12  V,  J  A  (Poly  Paks 
92CU2474,  $2.95),  Diode  bridge;  2  A,  50  V epoxy  (Poly  Paks 
92CU1346,  $.69).  CI:  3500  uF  (minimum),  25  V  dc  (S.  D. 
Safes,  179),  C2:  100  mF,  15  V  dc  (James  E fee  ironies,  $.24). 
LM309K:  5  V  regulator  (Pofy  Paks,  $1.50).  Total  power 
supply  parts  cost:  $6, 1 Z 
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Fig.  2,  74181  pin  connections,  top  view  fThe  TTL  Data  B 
for  Design  Engineers,  Texas  Instruments,  Inc.,  1973,  p.  3 
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F/ff-  4.   L£D  readouts.   LEDs 
current  LED  MV-55. 
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F#,  3.  Basic  experimental  setup.  Bring  instruction  inputs  out 
to  left  as  shown,  Bring  function  outputs  either  out  to  bottom 
or  out  to  left,  in  order  shown.  Connect  +5  V  regulated  power 
supply  to  pins  as  shown.  Bring  inputs  out  to  right  as  shown. 


layout  is  shown  in  Fig.  2. 

The  user  may  etch  his  own 
PC  board  or  may  use  per- 
forated board  if  he  wishes; 
however,  a  universal  bread- 
hoard  such  as  a  Continental 
Specialties  QT-59S  ($12.50) 
or  AP  Products  923261 
Terminal  Strip  ($12.50)  will 
make  things  a  lot  easier.  With 
the  universal  breadboard,  no 
soldering  is  required,  as  all 
connections  arc  made  with 
#22  AWG  solid  hookup  wire. 
The  breadboard  is  recom- 
mended to  facilitate  circuit 
changes  and  additions  to  the 
experiments. 


Some  type  of  indicator  is 

needed  to  display  the  outputs 
of  the  ALU.  A  20,000 
Ohms/volt  voltmeter  {which 
will  read  0-5  volts),  a  dc 
oscilloscope,  or  a  series  of 
light  emitting  diodes  may  be 
used.  The  circuit  in  Fig.  4 
shows  4  LEDs  connected  to 
the  ALU  to  indicate  HIGH  (1 

bit)  and  LOW  (0  bit}.  The 
LEDs  used  are  Lype  MV-55, 
available  From  Poly  Paks  (5 
for  $1.00,  part  number 
92CU1790). 

The  Experimental  Setup 

The     basic     experimental 


setup  is  shown  in  Figs.  4  and 
5.  The   instruction   lines  are 

brought  out  to  the  left,  the 
data  inputs  are  brought  out 
to  the  right,  and  the  outputs 
are  brought  out  to  the 
bottom,  or  lower  left.  The 
input,  output,  and  instruction 
connections  may  be  made  to 
terminal  strips,  vacant  con* 
nections  on  the  breadboard, 
or  to  other  suitable  termina- 
tions. Pin  24  is  connected  to 
plus  5  V  from  the  power 
supply,  and  pin  12  is  con- 
nected to  the  power  supply 
ground. 

The  outputs  from  the 
74181  will  either  be  HIGH 
(H)  or  LOW  (L)  voltage 
levels.  A  HIGH  will  be  2.4 
volts  minimum,  but  not 
greater  than  5  V.  A  LOW  will 
be  A  V  or  less.  A  20,000  fi/V 
voltmeter  may  be  used  to 
read  the  output  levels,  or 
LEDs   may    Ix    connected  as 


Fig.  5, 


are  Poly  Paks  92CUJ  790  low 

shown  in  Fig.  4.  If  the  LEDs 
are  used,  a  lighted  LED  will 
be  a  HIGH  and  a  non-lighted 
LED  will  be  a  LOW.  In  these 
experiments,  a  "0  bit"  is 
represented  by  a  LOW  while  a 
"1  bit1  is  represented  by  a 
HIGH* 

Ground  Rules  and  General 
Notes 

T.  The  74181  will  operate 
over  a  range  of  4.75  V  to 
5.25  V.  Operating  with 
voltages  outside  this  range 
may    produce    results    which 

are  not  defined.  Operating 
with  a  voltage  greater  than  7 
V  (the  absolute  maximum 
rating)  may  damage  the  chip. 

2.  Don't  short  the  outputs 
to  ground.  If  more  than  one 
output  in  a  HIGH  state  is 
shorted  at  one  time,  the  chip 
may  be  damaged. 

3*  A  previous  article, 
"Two  Finger  Arithmetic,'*1 
should  be  read  thoroughly 
and  kept  handy  as  a  reference 
when  performing  the  experi- 
ments described. 

EXPERIMENTS 
Data  Transfers 

Connect  the  ALU  as 
shown  in  Fig,  6,  Note  that  6 
connections  form  the  "in- 
struction word"  and  are  used 
to  select  the  Tunc  lion  of  the 
ALU  chip.  As  connected,  this 
"instruction"  will  permit  data 
to  pass  directly  from  the  "A 
input"  to  the  "output"  with- 
out changing.  The  data 
appearing  at  the  A  input  is  a 
0110  and  is  transferred 
directly  to  the  output,  with- 
out change,  as  a  0110. 

The  data  transfer  is  a 
useful  instruction  within  a 
computer,  as  it  permits  data 
to  be  transferred  from  one 
memory  location  to  another 
memory  location  without 
being  changed.  Thus,  data 
may  be  duplicated  or  placed 
in  a  more  convenient  memory 
location. 

Clear  or  Set  to  Zero 

Fig,  7  shows  the   instrue- 
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lion  word  (or  instruction 
inputs)  required  for  a  clear  or 
set  to  zero.  This  instruction 
sets  the  output  to  zero, 
regardless  of  the  data  appear- 
ing at  either  input. 

This  instruction  is  useful 
for  setting  the  initial  value  of 
a  storage  location  to  zero  for 
counting  or  other  purposes. 
When  counting  within  a  com- 
puter, a  programmer  may  add 

<4one"  to  the  contents  of  a 
memory  location  every  time  a 

given  event  occurs,  To  insure 

a  correct  count,  the  contents 

are  set  to  zero  or  "initialized 

to    zero11    before    the   count 

starts. 

Complement 

The  complement  of  a 
number  can  be  obtained  by 
using  the  instruction  word  as 
shown  in  Fig,  8.  The  data 
input  is  1011  and  the  output 
is  0100,  which  is  the  comple- 
ment of  the  input. 

Addition 

Addition  is  performed  by 
using  the  experimental  setup 
as  shown  in  Fig*  9.  The 
output  will  be  the  sum  of  the 
data  on  the  A  and  B  inputs. 
Thus,  as  shown, 

0  101     (Bjq) 
+  001  1    (310) 

iooo  fs-io) 

Similarly, 


00  11     (3lf>) 

+  1010    (1010» 

1101.  (13i0} 

But  now  add  A  and  B  as 

follows: 

A     *PUT 
0    1  Ol 

A=0  1  11     (7|o) 

INPUTS 

B=1011     (1f|0l 

1     00  10    (18i0) 

t 


carry  bit 

The  ALU  has  only  4  data 
outputs;  thus,  the  results  will 

appear  as  0010.  This  simple 
arithmetic  operation  has 
exceeded  the  capability  of 
the  ALU;  We  call  this  an 
"overflow"  condition  and  say 


that  ''overflow"  has  occurred 
and  that  a  "carry"  has  been 
generated. 

Overflow  is  the  phenom- 
enon that  separates  binary 
arithmetic  from  computer 
arithmetic.  When  performing 
binary  arithmetic  on  paper 
with  a  pencil,  number  size 
limitations  are  of  little  con- 
cern (you  can  always  add 
another  sheet  of  paper). 
When  doing  arithmetic  with 
computer  elements,  number 
size  is  a  serious  concern  since 
there  is  a  hardware  limit  to 
the  size  of  the  "arithmetic 
word/*  In  these  experiments, 
the  "arithmetic  word"  size  is 
4  bits.  If  we  connected  two 
ALUs  together,  we  would 
have  an  8  bit  "arithmetic 
word/'  With  an  8  bit  arith- 
metic word,  overflow  would 
not  occur  and  a  carry  bit 
would  not  be  generated  until 
a  sum  exceeding  8  bits  was 
generated. 

If  overflow  were  to  occur 
without  the  user  being  aware 
of  its  occurrence,  erroneous 
results  could  occur.  For  this 
reason,  it  is  important  to  have 
the  capability  to  detect  the 
occurrence  of  overflow.  Over- 
flow can  be  detected  on  the 
74181  chip  by  monitoring 
the  output  of  pin  16,  the 
inverted  carry  output.  This 
output  is  normally  used  to 
feed  a  "carry"  input  on 
another  74181,  but  it  may 
also  be  used  to  detect  the 
occurrence  of  a  carry  bit 
(overflow).  This  output  is 
inverted,  so  it  would  nor- 
mally read  HIGH  with  no 
carry  and  LOW  if  a  carry 
occurred.  An  LED  may  be 
connected  to  the  carry 
output  as  shown  in  Fig.  10, 
so  that  the  LED  will  light  if  a 
carry  or  overflow  is  present. 

By    connecting    the    addi- 
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Fig.  /2  Subtraction:  A  minus  B}  plus  carry. 


tional  LED  as  shown  in  Fig. 
10,  we  have  gained  an  addi- 
tional bit  for  arithmetic.  We 
have  a  4  bit  arithmetic  word, 
but  we  are  able  to  display  a 
five  bit  result. 


The  result  as  displayed  on 
the  4  output  bits  would  be 
1000  810*  A=12,  B=4,  and 
A-B=8.  Carry  would  occur 
and  the  carry  LED  would  be 
lit t  but  in  this  case  discarded, 


For  example: 

tj  V^  M-  *-*  -J  "J         '     »■■      1-    IU.LT       *    1  ^S       mf  T  f—f    1    1    1     1    W1_».  1    IVY. 

Do  the  following  problem: 

1111     (A  input) 

3  -  4  =  ?  Let  A  -  3,  B  =  4, 

+  1111     (B  input) 

What  are  the  results? 

11110 

i 

internal  operation 
1 1 

T 

(the  fifth  bit,  the  LED  for 

B   =  4   -     0100 2s  com p.-^-  +  1100 

1111=  negalivB  1 

carry,  will  be  lit) 

Subtraction 

Subtraction  using  twos 
complement  arithmetic  is 
done  by  using  the  instruction 
shown  in  Fig.  1 1 .  This  experi- 
ment shows  an  example  of 
A-B,  The  74181  performs  the 
following  functions  in  order 
to  effect  a  subtraction: 

%  The  twos  comple- 
ment oT  the  B  input  is 
obtained  by  comple- 
menting the  value  and 
adding  1 .  The  addition 
of  the  "1"  is  a  result  of 
making  the  inverted 
carry  in   (Cf\|)   a   LOW, 

2.  The  twos  comple- 
ment of  the  B  input  is 
added  to  the  A  input. 
For  example,  let  us  sub- 
tract 4iq  from  1 210- 
Th  e  answer,  of  course, 
should  be  8"|  (> 


A  =    12-iQ  =     1100 

B    -      4^0        0100 — 2s  camp. 


■1100 


■+  1 100 


t    1000  =  3iq 


Jn  1 


The  result  is  negative  1  (or 
minus  1 ),  which  is  the  correct 
answer  for  3  -  4, 

It  may  appear  that  there  is 
no  way  of  knowing  whether  a 
result  is  negative  or  positive; 
however,  this  is  not  the  case. 

Consider  the  number  1  in 
binary.  On  paper,  we  may 
write  the  number  one  as  1,  as 
01,  or  even  0000001  if  we 
wish.  To  get  a  negative  one, 
we  take  the  twos  comple- 
ment, which  in  the  case  of 
0000001  is  1111111.  This 
representation  of  a  negative 
number  is  not  completely 
correct,  since  the  "1"  really 
has  an  infinite  number  of 
zeros  in  front  of  it.  To  be 
correct,  0000001  is  really 
"(infinite  number  of  zeros) 
0000001,"  and  the  comple- 
ment is  "(infinite  number  of 
ones)  11 1111 1." 

It  can  be  shown  that,  in  a 
negative  number,  the  leftmost 
bit  at  infinity  is  a  1  bit.  Of 
course  in  the  real  world  we 


can't  go  on  writing  down  an 
infinite  number  of  1  bits  to 
get  to  the  leftmost  bit,  but 
we  can  define  the  leftmost  bit 
in  our  arithmetic  word  as  the 
"sign  bit,"  Using  this  defini- 
tion, the  leftmost  bit  of  our 
four  bit  arithmetic  word  is 
now  the  sign  bit,  and  in  our 
example  the  number  1111 
becomes  a  negative  number. 
Note  that,  by  adopting  the 
leftmost  bit  in  our  four  bit 
arithmetic  word;  our  arith- 
metic is  now  restricted  to  3 
bits.  The  largest  positive 
number  that  we  can  generate 
is  0111=7io<  The  largest 
negative  number  that  we  can 
generate  is  1 000=8 1Q. 

Multiply  by  2 

The  instruction  shown  in 
Fig.  1  3  is  designated  an  "A 
plus  A"  instruction,  and  has 
the  effect  of  multiplying  A 
by  2,  This  Instruction  may 
also  be  called  a  "shift  left  by 
1    bit"    instruction,    since    it 
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shifts   the  number  A  to  the 
left  by  one  bit. 

This  instruction  is  useful 
for  generating  the  squares  of 
numbers  and  may  be  used  as 
a  part  of  a  program  to  per- 
form multiplication. 

Conclusion 

ALUs,  such  as  the  74181 
described  in  this  article,  are 
practical  building  blocks  for 
the  computer  designer  and  do 
exist  as  important  parts  of 
computers  available  on  the 
market  today.  These  ALUs 
may  stand  alone  as  indepen- 
dent units,  or  they  may  be 
combined  with  other  func- 
tions to  form  a  device  such  as 
a  microprocessor.  Thus,  the 
concepts  described  are  appli- 
cable to  large  scale  com- 
puters, independent  ALUs 
and  microprocessors,  ■ 

Reference 

1  G.  R.  Allen,  "Two  Finger  Arith- 
metic," 73  Magazine,  June,  1976, 
p.  84. 
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How  would  you  like  to 
be  able  to  press  one 
button  and  get  complete 
satellite  orbit  information 
without  referring  to  various 
tables  and  graphs?  Now  that 
the  new  programmable 
pocket  calculators  are  here,  it 
is  entirely  feasible  to  do  just 
that  after  a  simple  pro-am 
entry  which  will  give  you  all 
the  information  on  your 
favorite  satellite  for  the  next 
month  or  so, 

For  the  past  several 
months  I  have  been  following 
the  passes  of  the  NOAA  3 
and  4  satellites  and  recording 
the  pictures  coming  from 
these  modern  day  weather- 
predicting  devices.  Pictures 
have  been  obtained  by  FAX 
reproduction  as  well  as  oscil- 
loscope display  as  described 
in  a  number  of  articles  pub- 
lished in  this  magazine,1 

A  computer  program  has 
been  written  for  the  HP  25 
pocket  calculator*  which  is 
the  new  programmable  calcu- 
lator made  by  Hewlett 
Packard*  The  calculator  is 
currently  selling  for  around 
$180,  and  is  an  absolutely 
amazing  little  device  which  is 
fully  programmable  up  to  49 
steps.  Programming  is  done  in 
the  same  way  a  normal  calcu- 
lation is  performed  so  that  it 
is  not  necessary  to  study 
BASIC  or  FORTRAN  4  pro- 
gramming in  order  to 
program  the  device.  Since 
there  are  "GO  TO"  and  con- 
ditional steps  available  on  the 
calculator,  it  is  possible  to 
have  conditional  branching  in 
the  program  much  the  same 
as  available  in  modern  day 
computers. 

In  the  program  shown  here 
it  is  possible  to  just  punch  in 
the  date  of  the  month,  such 
as  the  number  "3M  for  the 
third  of  April,  and  then  by 
pressing  the  program  "run" 
button,  get  the  pass  number, 
the  equatorial  crossing  time 
for  that  date,  and  the  degrees 
west  that  the  satellite  crosses 
the  equator.  What  I  generally 
do  is  assign  a  number  to  the 
first  pass  of  the  month,  and 
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then  by  consulting  the  73 
satellite  table  or  ARRL 
nightly  broadcasts  for  NOAA 
4,  get  the  first  pass  of  the 
month  info  for  making  up2 
the  program.  It  is  necessary 
to  know  the  time  of  a  given 
pass  of  the  satellite  over  your 
area  and  the  degrees  west 
longitude  of  this  particular 
pass  (which  we  will  call  pass 
#1  for  reference).  Once  this 
info  is  found  and  entered  into 
the  program,  it  is  only 
necessary  to  enter  the  date  of 
the  month  and  pass  number 
in  order  to  find  out  the  time 
and  equatorial  crossing  longi- 
tude. For  example,  in  the 
program  shown  here,  if  we 
are  interested  in  finding  out 
the  first  pass  of  the  day  infor- 
mation for  April  2,  we  just 
press  the  number  two  button 


and  hit  the  run/start.  We  then 
see  displayed  the  first  orbit 
number  {1  ),  the  day  (2),  and 
the  time  in  hours  {local  7.82). 
By  then  pressing  ihe  number 
one  (orbit  number  just 
found)  and  the  run/start 
button  apm,  we  see  dis- 
played the  degrees  longitude 
(242.9°  W)  equatorial 
crossing  for  that  orbit. 

After  entering  the  program 
into  the  HP  25,  also  enter  the 
satellite  constants  in  the  pro- 
gram memory  shown  as  the 
'registers"  0-7.  It  then 
becomes  obvious  that  the 
constants  for  any  of  the 
Oscar  or  NOAA  satellites  may 
be  entered  to  give  the  desired 
orbit  information. 

A  word  about  the  register 
constants  here:  the  first  con- 


stant, R0,  is  the  number  of 
passes  per  day,  in  this  case  for 
NOAA  4.  R1  is  not  used 
except  in  the  program 
memory  and  can  be  ignored. 
R2  has  the  value  115,  which 
is  the  time  in  minutes  that 
the  satellite  takes  to  orbit  the 
earth  (in  this  case  NOAA  4). 
R3  is  1440,  the  total  number 
of  minutes  in  one  day.  R4  is 
the  day  of  the  month  to 
which  is  added  the  time,  in 
days,  of  the  first  orbit.  For 
example,  the  first  orbit 
decided  on  is  on  the  second 
of  April,  so  we  would  add  the 
number  2  to  the  time  of  the 
first  orbit  in  days  (not  hours), 
which  turns  out  to  be 
.3256944  (7.82  hrs  or  7:49 
am);  hence  we  come  up  with 
the  number  2.3256944  days 
for  the  constant  R4. 


113 


- 


R5  is  the  degrees  west 
longitude  of  the  first  orbit 
obtained  as  described  above, 
and  in  this  case  is  the  number 
242,9.  R6  is  the  change  in 
longitude  for  each  pass  of  the 
particular  satellite  chosen  and 
in  this  case  for  NOAA  4  is 
28.75°,  A  more  accurate 
number  will  give  a  more 
accurate  predict  orbit,  R7  is 
360  which  turns  out  to  be  the 
familiar  number  of  degrees  in 
a  circle! 

■ 

As   far  as  changes  in  the 

program  from  month  to 
month,  it  is  possible  to  be 
within  one  quarter  of  a 
degree  or  so  after  about  one 
month's  time,  so  I  change  the 
program  about  once  per 
month  to  update  the  informa- 
tion. 

Referring  to  line  *l02,t  in 
the  program  body:  This 
particular  entry   is  the  only 

one  that  has  to  be  changed  in 
the  program  body  if  the  date 
of  the  first  orbit  is  changed 
when  getting  new  orbit  info. 

In   this    particular   case,   the 


number  M2"  refers  to  the  day 
of  the  month  for  the  first 
orbit  programmed,  which  is 
the  same  number  two  dis- 
cussed above  in  reference  to 
constant  R4. 

The  program  here  is  partic- 
ularly useful  for  tabulating  a 
full  month's  orbits  for  a 
particular  satellite.  Since  the 
passes  for  each  day  occur 
about  the  same  time,  it  is 
only  necessary  to  know  about 
the  first  pass  of  each  day,  and 
the  other  passes  can  be  found 
through  simple  calculation  or 
by  substituting  the  pass 
number  in  the  second  half  of 
the  program. 

A  similar  program  may 
also  be  developed  for  other 
programmable  calculators 
such  as  the  Tl  unit  or  more 
sophisticated  computers.  ■ 
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The  Death 

of 
Negative  (IBM) 


-  -  some  fundamentals  of  logic  design 


uring  the  past  ten  to 
fifteen  years,  conven- 
tions in  logic  design  symbols 
have  solidified  to  the  point 
where  one  professional 
designer  can  finally  communi- 
cate with  a  second  with  a 
minimum  amount  of  con- 
fusion. This  was  a  very 
painful  growth  period,  but 
it's  finally  over.  As  an  ama- 
teur logic  designer,  you  have 
a  choice  of  defining  your  own 
symbols  and  terms  or  going 
with  the  tide  and  using  the 
industry  standards*  I  strongly 
suggest     you     inflate     your 


water  wings  and  push  out 
with  the  standards.  The  con- 
ventions are  not  very 
involved,  and  using  them  j List 
takes  a  little  practice.  There 
are  holes  in  some  definitions, 
but  by  and  large  the  system 
works. 

[  would  like  to  make  the 
newcomer's  entry  as  simple  as 
possible   by   going  over  the 


following  terms  and  symbols: 
•Truth  Tables 
•Positive/ Negative  Logic 
•Standard  Symbols 
•Equivalent  Symbols 
I  would  also  like  to  show 
how  to  name  a  function  and 
why  the  choice  of  names  is  so 
important-     The     second 
section  of  this  article,  about 
positive   and   negative    logic, 
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Fig.  3.  OR. 


should  be  of  interest  even  to 

the      experienced      logic 
designer. 

Truth  Tables 

The  simplest  version  of 
this  handy  tool  allows  you  to 
get  a  picture  of  what  you 
want  your  logic  design  to  do. 
The  table  consists  of  an  input 
side  and  an  output  side.  The 
input  side  contains  a  column 
for  each  of  the  input  lines 
that  you  have  to  deal  with; 
the  output  contains  the 
results  expected  for  every 
possible  combination  of 
inputs.  For  example:  You 
need  to  light  a  lamp  whenever 
one  of  your  home  sensors 
shows  an  open  door  or 
window  or  when  you  push  a 
self-test  button.  You  only 
want  an  entrance  to  light  the 
lamp  if  the  system  has  been 
enabled    by    a    local    switch. 


Your  inputs  are: 

•Door#l  (D1) 

•Window 

m  #  (Wl ) 

•Self  Test  Switch  (ST) 

•Enable 

Switch 

(ES) 

Your  output  would  be: 

•The  Lamp 

The  truth  table  will 

con* 

tain  five  columns 

constructed 

as  follows: 

ES        ST 

W1 

D1         I 

_amp 

0           0 

0 

0 

0 

0          0 

0 

1 

0 

0          0 

1 

0 

0 

0          0 

1 

1 

0 

0           1 

0 

0 

1 

0           1 

0 

1 

1 

0          1 

1 

0 

1 

0           1 

1 

1 

1 

1           0 

0 

0 

0 

1           0 

0 

1 

1 

1           0 

T 

0 

1 

1          0 

T 

1 

1 

1        1 

0 

0 

1 

1        t 

0 

1 

1 

1        1 

1 

0 

1 

1       1 

1 

1 

1 

The   ones  and   zeros  in   the 
input    field    are   simply    the 
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binary  progression  of  four 
bits.  The  binary  progression 
makes  sure  that  no  combina- 
tion is  left  out  of  the  table. 
The  output  column  is  gen* 
erafced  by  analyzing  your 
requirements  for  each 
possible  combination  of 
inputs.  Tables  larger  than  this 
can  be  used.  I  have  a  different 
version  for  my  home  grown 
computer  that  has  60  outputs 
with  better  than  100  inputs, 
but  as  you  can  see,  they 
become  large  very  quickly. 

Positive  and   Negative   Logic 

Suppose  that  two  logic 
designers,  one  on  Earth  and 
the  other  on  Mars,  are  asked 
to  analyze  a  logic  module  and 

to  produce  a  truth  table. 
Each  designer  is  given  a  volt- 
meter and  an  operating 
module.  Both  modules  are 
exactly  the  same  and  both 
operate  exactly  the  same. 

The  first  thing  the  two 
designers  are  asked  to  do  is  to 
construct  a  voltage  truth 
table.  The  modules  both  look 
like  Fig,  h 

The  two  voltage  truth 
tables  are: 


Earth 

A 

B 

c 

0  V 

0  V 

0  V 

0  V 

+5  V 

+5  V 

+5  V 

0  V 

+b  V 

+5V 

+5  V 
Mars 

f5V 

A 

B 

C 

ov 

ov 

0  V 

0  V 

+5  V 

+SV 

±5  V 

0  V 

+5  V 

+  5  V 

+5V 

+5  V 

Both  tables  are  exactly  the 
same,  and  both  show  that 
when  a  +5  V  signal  is  applied 
to  either  A  or  Bt  the  output 
on    C    will    be    +5    V.    This 


A  B  F 

0  o  1 

0  1  0 

1  0  0 
1  1  0 

Fig.  6.  NOR, 

appears  to  be  an  OR  func- 
tion,  right?    Not  necessarily. 

Both  designers  are  then 
asked  to  produce  a  logic  truth 
table  from  the  voltage  truth 
table  shown  above.  The  Earth 
designer  has  been  taught  that 
the  higher  voltage  is  repre- 
sented by  a  TRUE  shown  as  a 
"1"  in  his  logic  table.  The 
lower  voltage  is  shown  by  a 
FALSE  or  a  "0"  in  the  table. 

The  Martian  designer  has 
been  taught  just  the  opposite; 
that  is,  a  high  is  a  FALSE  or 
"0",  and  a  low  is  a  TRUE  or 

The  substitution  of  Is  for 
+5  V  and  Os  for  0  V  by  the 
Earthling,  and  0s  for  +5  V 
and  1s  for  0  V  by  the 
Martian,  produces  the  follow- 
ing  different  logic  truth 
tables: 

Earth 


A 

B 

c 

0 

0 

0 

0 

1 

1 

1 

0 

1 

1 

1 

Mars 

1 

A 

B 

c 

1 

1 

1 

1 

0 

0 

0 

1 

0 

0 

0 

0 

SET 
CLK 


0 


K 

J 

c 

Q 

0 

0 

0 

0 

0 

0 

1 

o 

0 

1 

0 

0 

0 

1 

1 

1 

1 
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0 

0 
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0 

1 

0 

1 

1 

0 

0 

1 

1 

1 

Toggle 

:       3 

- : 
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D        Q 

o 

tET 

R        0 

-Q 

CLK 

C         S 

Q 

SR 

Q 

00 

01 
10 

Mo  change  from 

last  state 

0 

1 

D 

0 
0 

1 

c 

0 

i 

0 

Q 

No  change 

0 

No  change 

11 

0  Undefined 

1 

1 

1 

Fig. 
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Fig,  £,  D  type. 

Fig,  ft  JK. 


The  Earth  man  thinks  he 
has  an  OR,  the  Martian  thinks 
he  has  an  AND,  but  both 
have  the  same  logic  module. 

The  Earthman  is  working 
in  what  we  call  POSITIVE 
logic,  the  Martian  in  NEGA- 
TIVE logic.  If  the  two  were 
to  continue  their  analysis  of 
all  module  types  available, 
they  would  find  that  AND  = 
OR  and  NAND  =  NOR, 
depending  on  your  point  of 
view. 

Negative  logic  was  used 
widely  right  here  on  Earth  in 
many  places  (IBM  for  one), 
but  luckily  the  practice  is 
going  away.  There  may  be 
good  reasons  to  use  it  in 
certain  cases,  but  I  would 
think  that  they  would  have  to 
be  very  good  reasons  to  put 
up  with  the  confusion  it 
causes.  So  much  for  the 
world  of  negative  logic;  from 
now  on  everything  will  be 
referenced  positively.  The 
higher  of  the  two  logic  levels 
will  be  a  1  or  TRUE,  the 
lower  Oor  FALSE. 

Standard  Symbols 

The  standard  symbols  for 
the  most  common  logic  ele- 
ments are  shown  in  Figs.  2-4. 
From  these  the  elements  in 
Figs,  5  and  6  were  generated. 

As  you  can  see,  the  differ- 
ence between  a  NAND  and  an 
AND  is  simply  that  the 
output  is  inverted  (as  sig- 
nified by  the  small  circle  on 
the  output). 

Flip  flops  are  a  bit  more 
difficult  to  describe.  This 
family  consists  of  Set/ Reset 
(R/S),  D  type,  and  JK  (Figs, 
7-9).    Most    flip    flops    have 


several  more  inputs  than 
those  shown;  for  an  exact 
definition  of  the  operation  of 
eachl  you  should  get  a  Texas 
Instruments  Manual. 

Equivalent  Gate  Symbols 

Since  it  is  possible  to  use  a 
NAND  to  perform  an  OR 
function  and  a  NOR  to  per- 
form  an  AND  function,  logic 
designers  came  up  with 
specialized  symbols  to  show 
when  gates  were  used  in  this 
manner.  For  example,  if  you 
have  to  OR  three  lines  whose 
active  state  is  low,  you  would 
use  a  three  input  NAND.  The 
logic  could  be  drawn  using  a 
standard  NAND  symbol,  as 
shown  in  Fig.  10,  but  Fig.  1 1 
would  more  clearly  show  the 
ORing  function.  Exactly  the 
same  logic  gate  is  used  in 
either  case,  but  it  is  now 
apparent  that  an  ORing  is 
taking  place  by  the  shape  of 
the  symbol. 

The  gate  symbols  shown  in 
Figs.  12-15  are  all  equivalent. 
The  important  thing  about 
these  symbols  is  the  use  of 


F*  a.    b    c 

WHKH  EQUALS 
A  *  a  +  c 


Fig.  10. 
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Fig.  12.  A  NDing  function 
using  a  NA  ND. 
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Fig,  13,  ORing  function 
using  a  NOR. 

the  inverter  symbol  on  the 
input.  After  you  have  com- 
pleted a  logic  design  using 
these  four  symbols,  if  you 
have  anything  other  than 
negated  inputs  connected  to 
negated  outputs,  you  have  an 
error.  Either  your  incoming 
term     is     misnamed,     or     it 


x> 


Fig,  14,  ORing  function 
using  a  NA  NDt 

needs  to  be  inverted.  It  is 
quite  possible  to  do  all  your 
logic  design  without  resorting 
to  the  equivalent  symbols, 
but  the  result  will  be  less 
readable. 

Term  Names 

When    picking    names  for 


e 


o 


Fig.  /5.  A  NDing  function 
using  a  NOR. 

the  terms  in  your  design,  be 
sure  to  choose  the  active 
function.  For  example,  the 
circuit  shown  in  Fig.  16  is 
widely  used  to  generate 
binary  logic  levels  from  a 
switch.  If  closing  the  switch 
pulls  the  line  to  a  logic  zero 
and     clears    the    system,     ii 


Fig.  16. 


should  be  named  CLEAR 
(spoken,  "CLEAR  NOT"), 
rather  than  "DON'T 
CLEAR/1  Always  think  of 
the  action  to  be  performed, 
name  it,  and  then  add  the 
negation  if  necessary.  Don't 
attempt  to  find  a  name  for 
the  true  condition  first,  ■ 


ANTENNA  SUPERMARKET      PQ  Box  338,  Dept.A,  Chamber&burg  PA    1720T\ 


DIPOLE   AND  WIRE   ANTENNA   KITSP   complete  with   100'   Coax,  Salun,   100' 
Rope,  Copper  Antenna  Wire,  Insulators. 


BO/40/15  parallel  dipole  . 
40/20/15  parallel  dtpole  . 

BO/40  frap  dipole  

40/20  Trap  dipole  ....... 


136,95  U0  short,  130'  length  ..............  $36.95 

130,95       B0  short,  63p  length  ,  $31.95 

$41.95       40 short,  331  length $28.95 

$36.95      Smgfe  band  mode's  from    $24,95 


VERTICALS  —  complete  with  Universal  Mounting  Base,  Folds 
to  5*  for  Easy  Transport,  Hvy*  Duty  Aluminum  Tubing. 

20/15  trap,  W  hgt 129.95    160  compact  23'  hgt.  $44  95 

40^20/15  trap  22*  hgt  .    .     44.95    B0  compact  20'  hgt.  . .  39  95 

BO/40/20  trap  30'  hgt.  . . .     69.95    40  compact  15*  hgt,  ...  34  95 

80/40/15  trap  20'  hgt.  . ,       59.95    20/15/10  full  size  vertical  29.95 
10  meter  cov .  for  above  add  9.95 


TOOftDER  —  Include  SI  Shipping  tll^SWnl  CoasM 
M  h.oyr  snipmeni   JO  day  guaranty* 

For  Into.  SASE  Or  1st  Ciasi  Stamp. 


ECONOMY  KITS 

TVT-II,VW2K  MEMORY 

(TVT-IIIJ    $114.75 

SCREEN  READ 11.65 

MANUAL  CURSOR 9,50 

CASSETTE-COMPUTER  INTER* 

FACE;  DUAL  RECORDER, 

PULSE  MODULATION  .....28.50 
CT7001  CLOCK  CAL.r  6  DIG. 

W/PWR  SUPPLY 38.75 

MOTION  DETECTOR  (ULTRA 

SONIC),  ASSEMBLED 18.75 

MORE  BARGAINS 

LM3909  LED  FLASHER  .  ,  .  . 99 

MCR  107^4  SCR:  4A,  200v .  .75 

PWR .  X  FORM,  1 1  5v  PR  1 :  3  EA  S€C: 

9v,  2 A;  15v,  2.7A;  20v, 

*7A:  (4LBJ 9.50 

MINI  XFORM,  PR  I:  115v;SEC: 

7V,  1.5A  (9ozJ   ...         1,25 

COMPUT.  CAPS:  1 1r500  MFD, 

25WV:  S.75;  12,000  MFD,  35WV  .85 
SELF-GRIP  MINI  TEST  PROD    50 


FREE  CATALOG 
SEE  OUR  JULY  AD 


ELECTRONIC  DISCOUNT 

sales  = 


138  N.  81  STREET 
MESA  AZ  85207 


R 


1jA  1 


NEW 

Apartment/  Portable 
apt  roof  or  patio, 
camper,  trailer,  mo- 
tor home  All  bands 
80  10,  folds  to  5'  easi- 
ly 13'  height. 

80  40  20  15  10     S49.9S 

lftdudr  infcrbuik  =  *nd 
t-xptfilkoti  dilr  an  Credit 
C*rd  ardtv*. 


ALDELC0  SEMICONDUCTOR  SUPERMARKET 


flF  DEVICES 

2N337B    3W40CMHr  t,  BfiO 

2N3B6B    tW40QMHf  .        .09 
2ME589    3W  175  MHr  4.76 

2N5590  1OW  175  MHr  ...  7. SO 

2N&S91  25W  175MM/  .10,96 


2W6O80    4W  176  MHz  £40 

2W6081  15W17BMHz  .  B.46 
2N60B2  2SW175MHz  .  .  10.06 
2N6083  30W175MHz  12  30 
2N60fi4  4QW175MHz      .14  30 


HEAVY  DUTY  RECTIFIER!? 

200  Volt  1  DO  Amp  COB 

200  Volt  250  Amp  DOfl 
400  Volt  2  Amp  Silicon  Rectifier-  RCA 
1000  Volt  2  Amp  Silfc&tti  Rrtiifier  RCA  . 
10.000  Volt  Silicon  Rectifier  frli  65  mA 


GE  FET1 
GE  14  . 


AL0ELC0  REPLACEMENTS 

3>"i>l*r  Td 

$1  96      GE  20 

1 .45      GE  46 

MONEY  BACK  GUARANTEE 


B  50 

,...  12,50 

iSfur  .99 

JOfor  .99 

2  95 


.54 

62 


STUD  RECTIFIERS 
50    Vplt  40  Amp 
100  VaJi  40  Amp 
ZOO  Vfilt  40  Amp 
400  Volt  40  Amp 

zimm 


JAiEppiyBnrjg  Rfcl.l«i 

99      100  Voh  ?^ 

139      200  Volt  .35 

1  59     400  Volt  46 

1.79     GOO  Voh   ...  ,  55 


!N746to1N759400M» 

u2S 

TN4729 

to  1  N47&4  1  w  . 

.36 

10  UHMltd  tmnm  diodtrt  unrrwfetd 

1  36 

IN7JW 

?h 

ITTL\ 

2N4401 

55 

7400  .. 

.29 

7475 

m 

2N3713  . 

45 

7401    .. 

20 

7490     - 

.     80 

2N2926NPN 

1Q/.99 

7403 

20 

7492 

.    .60 

2N39Q4  w  2N3906 

10A9B 

7404    , 

25 

74121 

.60 

2N549G  or  2N6108 

35 

7405 

25 

74123 

1  10 

rroeoi  fet 

99 

7406     , 

45 

741B2 

125 

2N4403 

55 

7407   ,. 

...45 

74165 

2  00 

741  or  709  14  Pin  DIP 

25 

7411    ..  . 

..JO 

74166 

1  75 

555  Timer             .  . 

76 

7413   ,  . 

..JB5 

74177   . 

135 

556  Dual  555  .  . 

.  175 

7430   .  . 

...20 

74161 

3  90 

200  Volt  25  An>p  Biidye 

.  .  1.00 

7437    .  . 

..,50 

74192 

1,50 

1ISIS14-  1N414B           10  for  .99 

7442  , . 

1  to 

74193   . 

1.45 

1N34- 1N6Q-  1N04     10  for  99 

vue  havo  other; 

We  quote  or}  any  dtvtc*  *t  itny  quantity.  AM  ftttns  postpaid.  SS.OD 
mm.  order.  Sefrdttomp  for  t.ntxluff.  fitYSadd  »*. 


P.O.  Box  341  A,  Lynbrook    NY   11563 


Triton  IV 


by   TMWPe^,, 

Terrific" 


-TECmC 


4£ 


Send  for  specs  &  other 
great  products  too. 

Serving  amateurs  since  1 9 28 

Master  Charge  Bank  Amertcard 

radio  &  »wf*f»ly 
coYinc« 

252  Patton  Ave.,Asheville.N.C.  28801 
PHONE:  (704)  254-9551 


J 


UNIVERSAL 

CALIBRATOR 

volts  —  ohms  -   mA 
Accuracies  to  ,01% 

$79.95 

Send  for  special  offer  on  meter  kits, 

ROTO-KITs 

BOX  301,  415  KAY  AVE. 
ADDISON  IL  60101 
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BURROUGHS  model  D8565 
computer  display  terminal 

THE  TERMINALS  WE  OFFER   ARE   NEW  AND   UNUSED,    IN   ORIGINAL  CARTONS. 

This  display  terminal  has  an  integral  controller,  B/W  cathode  ray  tube  and  keyboard.  The  system  has  a  serial 
I/O  interface  for  communication  and  an  I/O  interface  for  a  printer.  These  units  employ  standard  Motorola 
RTL  Technology. 


DISPLAY  (P/N  4802-1095-501)  FEATURES: 

•  17"  B/W  CRT 

•  41  Mnesof  data 

•  52  characters  per  line 

•  Characters    are    generated    by    a    diode    matrix 
"graphic"  technique 

•  21  special  push-buttons  wired  for  a  program  call  up 

•  Brightness  Control 

•  Self-contained  power  supply 

KEYBOARD  (P/N  4802-11 15-501)  FEATURES: 

•  Reed  switch  technology 

•  54  data  keys 

•  28  special  keys  detachable  with  cable 

LOGIC  UNIT  (P/N  4802-1157-502)  FEATURES: 

•  1 024  by  6  bit  core  memory 

•  Printer  I/O  interface 

•  Communication  I/O  interface 


^       POWE  R :  1 1 5V,  50/60  Hz,  500  Watts 

WEIGHT:     210    lbs,     (including    logic    unit, 
keyboard,  display  and  cables  J 

SHIPPING    WEIGHT:    238    lbs.    F.O.B,   our 

warehouse. 


/ 


•*  TT 


_  & 


I     I     I     1     t    1    \    \ 


\) 


SPECIAL  PRICE: 

ORIGINAL,  UNOPENED  CAR- 
TONS -  NO  CHECKOUT  OR 
WAR  R ANTY  (DUE  TO 
STORAGE,  YOU  MAY  EN- 
COUNTER LOOSE  BOARDS, 
LOOSE  OR  TARNISHED  CON- 
NECTORS, ETC,  WHICH  MAY 
REQUIRE  ADJUSTMENT) 

$495.00 

COMPLETELY   CHECKED  AND 
OPERATIONAL  WITH   30  DAY 

WARRANTY    AND    DOCUMEN- 
TATION 

$795.00 


AST/SERVO    SYSTEMS,    INC. 


20  REPUBLIC  ROADr  NORTH  BILLERICA,  MASS.  01862 

617  667  8541 
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Allan  Jaffa  W3KBM 
1 005  Twining  Road 
Dresher  PA  1  9025 


...And  on  the  Other  Side 


--binary  and 
octalization  of 

decimals 


In  a  previous  effort,  I  des- 
cribed a  simple  method  of 
taking  a  whole  number 
written  in  base  10  (your 
ordinary  everyday  numbering 
system)  and  producing  its 
equivalent  in  binary  (or  base 
2}.1  You  could  also  turn  it 
into  its  octal  equivalent  (base 
8),  if  that's  what  you  desired. 
The  beauty  of  the  method 
was  that  the  entire  math 
depended  upon  your  ability 
to  divide  by  the  number  2  or 
the  number  8, 

The  logical  question  is, 
"What  do  we  do  if  there  is  a 
fractional  part  to  the  num- 
ber?*' Putting  it  another  way, 
"What  do  we  do  with  num- 
bers to  the  right  of  the 
decimal  point?'1 

Taking  a  peek  in  the  rear- 
view  mirror,  the  temptation  is 
to  ask,  "Why  bother?"  tf  the 
rearview  mirror  shows  an 
interest  in  computers,  the 
answer  is,  "Let's  bother!'1 
Systems  thai  you  and  I  might 
hope  to  afford  generally  eat 
binary  and  octal,  so  the  least 
we  can  do  is  appreciate  the 
"food"  shoved  down  their 
expensive  electrical  gizzards. 

We  know  that  in  the 
decimal  system  each  digit  to 
the  right  of  the  decimal  point 
has  a  value.  The  progression  is 


tenths,  hundredths,  thou- 
sandths, and  so  on.  Thus 
0.125  is  really  the  sum  of  one 
tenth,  two  hundredths  and 
five  thousandths. 

With  muted  thanks  to  Miss 
Venables,  who  taught  me  all 
these  good  things,  let's  climb 
out  of  the  sandbox  and 
examine  the  same  idea  in  the 
binary  system.  The  values  to 
the  right  of  the  decimal  point 
have  values  of  one  half,  one 
fourth,  one  eighth,  one  six- 
teenth, and  so  on.  Octal  is  a 
bit  rougher,  as  base  8  pro- 
gresses rapidly.  The  values  are 
one  eighth,  one  sixty-fourth, 
one  five  hundred  twelfth,  etc. 

With  these  basics  in  mind, 
we  can  skip  down  the  prim- 
rose path  of  conversion  from 
decimal  to  either  octal  or 
binary  by  extending  our  grasp 
on  basic  math  to  the  extent 
that  we  can  skillfully 
multiply  by  two  or  by  eight 
as  the  case  may  be. 

Suppose  we  consider  the 
delightful  decimal  0.53  and 
wish  to  convert  it  to  binary. 
We  are  really  asking  the 
f  o  Hawing  successive 
questions:  "How  many  one 
halves  does  this  number  con- 
tain? How  many  quarters? 
How  many  eighths?  How 
many  sixteenths?"  And  so  it 


goes,  until  we  get  to  the  final 
binary  equivalent.  To  convert 
it  to  octal  we  would  ask  the 
same  questions,  but  would 
substitute  the  octal  place 
values.  Rather  than  go 
through  this,  though,  we 
merely  start  multiplying  by 
two  or  by  eight  and  look  for 
the  signposts  that  give  us  the 
proper  numbers  to  put  down 
in  our  conversion,  For  the 
binary  conversion  our  num- 
bers will  be  limited  to  zero 
and  one,  while  for  octal  the 
numbers  will  range  from  zero 
to  seven. 

The  Method 

We  will  assume  that  we 
want  to  take  the  decimal  base 
ten  value  0,53  and  convert  it 
to  the  equivalent  binary  nota- 
tion. Please  make  a  firm  note 
that  there  is  a  zero  to  the  left 
of  the  decimal  point.  When 
you  start  flirting  with  com- 
puterese  or  definitive  math, 
zero  is  a  powerful  animal  that 
can  really  hang  you  up  when 
ignored  or  misused.  The 
method  is  simplicity  itself; 

•  Multiply  0,53  by  2  ... 
1,06, 

•  Any  figure  to  the  left  of  the 
decimal  point,  including  zero, 
becomes  our  first  binary  digit 


in  the  desired  answer  . .  .0.1. 

•  We  now  multiply  the 
decimal  portion  of  the  first 
multiplication  again  by  two 
(0.06x2)  ..-  0.12,  Thus  the 
next  digit  in  the  binary 
answer  is  a  zero  .  ,  ,0.10. 

•  We    merely    continue    this 

process  until  we  are  satisfied 
that  our  conversion  is  rela- 
tively complete.  In  the  case 
of  0.53  {base  10)  to  binary, 
carrying  this  process  to  seven 
places  would  give  us  an 
answer  in  binary  of 
0.1000011.  It  is  definitely 
interesting  to  take  the  time  to 
see  what  the  absolute  value  of 
the  binary  answer  is  in  order 
to  see  how  successful  the 
conversion  has  been.  The 
binary  answer  is  the  arith- 
metic sum  of  the  values  of 
each  binary  place,  i.e.,  the 
sum  of  one  half  (0,500),  plus 
no  fourths,  plus  no  eighths, 
plus  no  sixteenths,  plus  no 
thirty-seconds,  plus  one 
sixty-fourth,  plus  one  one 
hundred  twenty-eighth. 

Those  numerical  specifica- 
tions look  like  this: 

0.500  (one  half) 

0.015  (one  sixty-fourth} 

0.007  (one  one  hundred  twenty- 

eighth) 

0.522 


M 
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Note  that  in  the  conver- 
sion process  there  is  a  slight 
discrepancy  in  the  third 
decimal  place.  If  we  had 
taken  the  conversion  of  0,53 
base  TO  to  an  additional 
binary  place  we  would  have 
gotten  even  closer,  which 
illustrates  that  eight  places  is 
not  overkill  when  converting 
a  decimal  base  10  form  to 
binary. 

The  octal  conversion 
process  is  identical  in  meth- 
odology but  we  now  use  the 
number  8  as  our  multiplier. 
Ergo: 


octal  conversion  comes  to  the 
original  decimal  (0.53)  that 
we  started  out  with, 

0.41  72  in  base  8  is  really 
the  sum  of: 


4x1/3  or 

1  x  t/64  or 
7x1/512  or 

2  x  1  /4096  or 


0.5000 
0.0150 
0.0133 

0.0004 

0.5287 


0.53  x  8 
0.24  x  8 
0.92  x  8 
0.36  x  8 


424 
1.92 

7.36 
2.88 


.0.4 
,  041 
.  0.41  7 
.  0.41 72 


Note  that  the  difference 
between  the  binary  expansion 
and  the  octal  expansion  is,  as 
mentioned,  due  to  the  fact 
that  binary  uses  only  ones  or 
zeros,  while  octal  uses  all 
numbers  from  zero  to  seven, 
Thus,  when  you  examine  the 


binary  result  to  see  how  close 
your  conversion  is,  the  pro- 
cess is  simpler  than  the  octal 
case  where  each  place  value 
has  to  be  multiplied  by  the 
number  in  the  octal  answer. 
It  is  also  interesting  to  note 
that  the  octal  conversion  in 
this  case  was  a  more  accurate 
conversion  in  four  steps  than 
the  binary  conversion  was  in 
a  larger  number  of  steps.  If 
we  had  taken  the  binary  con- 
version one  more  step  (for  a 
total  of  8),  our  binary  conver- 
sion would  have  gone  from 
0.522  to  0.525,  which  is  still 
not  quite  as  good  as  the  octal 
conversion  of  0.5287. 


Without  quibbling  over  the 
merits  of  binary  versus  octal 
final  accuracy,  you  just  might 
now  be  nourishing  the  faint 
suspicion  that  "the  com- 
puter' may  have  some 
trouble  in  '  'exactly"  repre- 
senting some  numbers  fed 
into  its  inner  workings.  This 
is  an  accurate  conclusion  on 
your  part.  Putting  it  another 
way,  the  math  through  the 
computer  may  well  not  be 
"on  the  money'*  —  just 
damned  close.  ■ 


1  "What's  Thai   in   Binary?",  73. 
March,  1976,  pp.  92-93. 


Thus  the  octal  conversion 
held  to  four  steps  (Tor  sim- 
plicity) is  0.41 72. 

On  a  one  time  basis  to 
understand  the  point,  it  is 
worthwhile  to  wade  through 
the  place  values  of  this  con- 
version to  see  how  close  the 


Place  Values  to  the  Right  of  Deci 

mal  Point 

1 

2 

3 

4 

5 

Base  10 

0.1 

0.01 

0.001 

0.0001 

0  00001 

Base  2 

0.5 

0.25 

0.125 

0.0625 

0.0312 

(Binary! 

ffl 

t%] 

(1  m 

11/16) 

(1/32) 

Base  8 

0,125 

0.0156 

0.0019 

0.0002 

0.00003 

(Octal) 

(1/8) 

(1/64) 

11/512) 

11/4096) 

(1/32,768) 

The 


8K  Low  Power  Static  Memory  Kit 
Still  at  the  Low  Price  of  *285. 


*  »■■■■■ 


•  PLUG  DIRECTLY  INTO  BSM  w  8*00  BOARD  COMPATIBLE  SYSTEM  * 
TURNS  OFF  YOUft  WAIT  LEO  (8080  RUNS  AT  FULL  SPEED!  •  LESS  THAN 
520  nS  ACCESS  AND  CYCLE  TIME  *  LOW  POWER  I  LESS  THAN  225  mA/1K 
at  5  VOLTS]  ■  t0Q%  NEW  INDUSTRIAL  COMPONENTS  *  EASV  INTERFACE 
TO  HOME  BREW  •  SO/60  GOLD  PLATED  EDGE  CONTACTS*  EPOXY  BOARD 
WITH  PLATED  THRU  HOLES  *  BK  or  4K  WITH  EXPANSION  •  SOCKET 
PROGRAM  4K  or  8K  ADDRESS  SLOT  •  DETAILED  ASSEMBLY  AND  THEORY 

8K  LOW  POWER  RAM  KIT:  8KLST  $285.00 
4K  LOW  POWER  RAM  KIT:  4KLST  $159.00 
4K  EXPANSION  FOR4KLST:4KXST  $139.00 


PLUS  SHIPPING 


WRITE  TO  DA  VE  (K6LKLJ  at 


ON  DISPLAY  AT 

BYTE  SHOP 

MT   VIEW  CA 

MARSH  DATA  SYSTEMS 

TAMPA  FL 


"Gentlemen, 

start  your  cassettes 
i 

i 
i 


i 


P.O.  Box  9160, 
Stockton   CA  952G8 


•CALIF.  RES.  ADD  SALES  TAX 

•MASTER  CHARGE  -  OK 
•BANKAMERICARD  -  OK 


NON-VOLATILE,  HASS  STORAGE  FOR  YOUR  ALTAI II  8800/IMSAJ . , . 

This  is  a  complete,  well  thought  out  complement  to  your 
microcomputer.  With  on  board  RAM,  regulators,  various 
option*  (see  below),  and  most  of  all.,  .a  ^K  EftOH  which 
contains  the  software  required  to  make  the  board  SMART. 

FREE:  Ask  for  Product  Bulletin  #1.  which  describes  the 
unique  virtues  of  this  board.  Or  send  $4.95  for  the  do- 
cumentation (instructions,  logic  print,  applications, 
annotated  listing,  more).  If  you  just  can't  wait,  here 
are  the  prices: 

BASIC  BOARD  (talks  to  2  machines). $%.  00 

EXTRA  CASSETTE  CHANNEL  (talk  to  3  machines) add  $6.00 

GENERAL  PURPOSE,  8  BIT  1/0  PORT add  $6.00 

TTY/RS-232  INTERFACE . add  $12.00 

(These  are  kit  prices;  write  for  prices  on  wired  units.)  I 

BOX  6194" 
ALBANY, 

!CA  94706 
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WE  PAY  POSTAGE 

CALIF0RNIANS  ADD 
STATE  SALES  TAX 

CAVf 
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Bernd  Grossman  DL2SX/ZS6GG 

Offenbach  /M 

Rumpenheim 

Rohr  Sir  8 

West  Germany 

John  S.  Reid  Z$6JR 

P.O.  Box  7032 

Dinwiddie  1405 

Transvaal 

Republic  of  South  Africa 


Build  the  Safari 
RTTY  Terminal 


--an  active  filter  modem  from  Africa 


After  various  experi- 
ments with  coils  and 
capacitors,  it  was  decided  to 
iry  active  fillers  for  decoding. 
The  main  problems  in 
decoding  RTTY  are  the  high 
amount  of  noise  on  the 
signal,  the  QSBP  and  a  very 
often  found  frequency  insta- 
bility of  the  received  RTTY 
signals.  To  bring  all  this  under 
one  hat  together  with  the 
demand  of  low  cost,  a  lot  of 
compromises  had  to  be  made. 

Fig.  1  shows  the  block 
diagram  of  the  RTTY 
encoder-decoder. 

To  become  Independent  of 
QSBr  a  limiter  had  to  be 
placed  at  the  input,  A  tow 
pass  and  a  high  pass  filter 
reduce  the  noise  above  and 
below  the  wanted  frequencies 
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(2125  Hz  and  2295  Hz), 
After  these  stages  common  to 
all  frequencies,  the  filter  stage 
follows.  The  filtering  is  done 
in  a  somewhat  unusual  way. 
The  signal  (a  square  wave)  is 
fed  through  a  notch  filter 
designed  to  eliminate  the 
basic  frequency  of  the  square 
wave. 

Having  passed  this,  the 
square  wave  looks  like  the 
one  in  Fig.  2. 

This  signal,  together  with 
the  square  wave  as  it  looked 
before  the  notch  filter,  then 
enters  an  op  amplifier  used  as 
a  differential  amplifier. 

If  the  input  signals  to  this 
op  amplifier  are  equal 
(applies  for  all  frequencies 
except  the  notch  frequency), 
there  is  no  output.  For  the 
notch  frequency  there  is  a 
sine  wave  output.  This  sine 
wave  is  rectified  and  detected 
in  an  op  amplifier,  wired  as  a 
Schmitt  trigger.  In  order  to 


LEO 
IND4CATQH 


Fig.  L  Block  diagram  of  1 70  Hz  shift  RTTY  modern, 
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observe  a  received  signal,  add 
a  pair  of  LEDs  including  tran- 
sistor drivers*  The  Schmin 
trigger  is  followed  by  the 
pre-driver  and  driver  stages 
for  the  teleprinter  magnet. 

The  encoder  basically  con- 
sists of  an  unijunction 
oscillator.  This  of  course  does 
not  generate  a  square  wave 
and  is  therefore  followed  by  a 
"flip  flop"  which  generates  a 
square  wave  of  exactly  50% 
mark  space  ratio.  Since  a  flip 
flop  divides  by  two,  the  uni- 
junction oscillator  has  to  run 
at  twice  the  frequency. 

To  change  the  frequencies 
{mark  space)  a  transistor 
2N2904  is  used  to  change  the 
value  of  the  charge  resistor 
for  the  unijunction  oscillator, 
The  BC108  in  front  of  the 
2 N 29 04  is  to  change  the 
switching  for  "upside  down" 
transmission,  in  the  SSB 
mode.  The  square  wave 
coming  out  of  the  flip  flop  is 


fed  into  the  decoder  input.  A 
sine  wave  signal  to  modulate 
any  SSB  or  AM  transmitter  is 
obtained  after  the  combining 
amplifier, 

The  frequency  of  the 
notch  filter  is  determined  by 
resistor  R  and  capacitor  C 
and  is  worked  out  according 
to  the  formula  below  (see 
Fig.  3): 


f  = 


i 


2  it  R  C 


f  in  Hertz 
R  in  Ohms 

Cin  farads 


The  circuit  of  the  com* 
plete  encoder-decoder  is 
shown  in  Fig.  4. 

Construction 

A  print  of  the  PC  board  is 
shown  in  Fig.  5  with  wire 
links  shown.  The  first  step  is 
to  place  the  wire  link 
between  pins  4  of  IC4  and 
IC5,  as  this  is  covered  by  the 
IC   holders.   Assembly   from 


Fig,  Z  Square  wave  after 
having  passed  through  the 
notch  filter. 


Fig,  3.  Basic  notch  filter. 


1971  SURPLUS  VIATRON  2111  VERSION  III 

Back  in  1971,  Viatron  Co.  shipped  three  hundred 
2111s  to  Texas  where,  for  some  reason,  they  sat  around 
until  Oct.  1975  when  this  lot  was  sold  and  split  up 
amongst  several  dealers,  While  sitting  in  the  warehouse 
the  keys  on  the  keyboard  grew  hair,  and  this  is  why  we 
call  them  Fungus  Specials,  The  TVs  look  good,  as  do  the 
main  microprocessor  and  tape  section.  The  power  supplies 
are  good,  but  are  mostly  dusty  and/or  scratched  due  to 
their  having  been  stored  without  boxes.  The  rest  of  the 
system  was  well  packed.  With  the  demand  for  new  2111 
systems  keeping  us  busy,  we  don't  have  time  to  clean  up 
and  check  out  the  surplus  systems.  So,  we  are  selling  the 
complete  system,  with  all  manuals  available,  for  only 
$425,  AS- IS.  Due  to  the  four  years  of  storage,  the  units 
need  cleaning.  We  also  supply  a  checkout  procedure,  two 
Via  tapes  and  a  troubleshooting  guide.  We  also  have  a 
computer  hotline  to  help  you  analyze  any  problems  by 
phone.  Then,  after  you  find  the  fault  (if  any),  we  will  sell 
you  any  replacement  parts  at  modest  prices,  and  you  will 
have  saved  more  than  $200  over  the  cost  of  our  new  211 1 
units. 
1971  Version  III-  $425.00 


VIATRON  SYSTEM  21  DATA 

Ml  V2111  OPERATOR'S  MANUAL  -  68  Pages                                       S  5,00 

M2  V21  TRAINING  OUTLINE  -  72  Pages                                                     5,00 

m  V21  ENGINEERING  DRAWINGS   -  239  Pages                                   25.00 

M4  REEL  TO  REEL,  7  TRACK  &  9  TRACK  OP.  MANUAL   -  S  Pages       1 .00 

M5  COMMUNICATION  ADAPTER  MANUAL  -  10  fcages                          1 .25 

M6  ROBOT  MANUAL  -  16  Pages                                                                2.50 

M7  VIATRON  DISPLAY  MAINTENANCE  MANUAL    -  S  Pages                1.50 

MS  V2\  CHECK  OUT  PROCEDURE  AND  FAULT  SHEET                          .25 

M9  CARD  PUNCH/READER  ADAPTER  MANUAL  (029B)  -  1  2  Pages     1,00 
COMPLETE  SET  OF  Ml  THROUGH  M9                              ONLY  -  35.00 

SMt  SYSTEM  2101  SERVICE  MANUAL  -  78  Pages                                     fi.00 


1976  NEW  VIATRON  2111  VERSION  IV 

Verada  214  purchased  the  Viatron  Computer  Com- 
pany's entire  inventory  in  July  1975  and  has  been 
manufacturing  new  Viatron  2111  terminals  ever  since.  We 
will  soon  run  out  of  the  wired  mainframes  and  will  have 
to  stop  selling  completed  systems.  We  do  intend  to 
continue  our  parts  and  service  department  until  at  least 
July  1980.  Even  though  we  will  not  be  able  to  make  more 
complete  2111s  (we  can't  wire  the  mainframes  and  make 
the  cabinetry  for  $699)  our  parts  inventory  is  extensive, 
and  we  can  supply  any  part  you  need  to  maintain  your 
system.  We  will  also  continue  to  manufacture  the  Viatape 
cassettes,  which  are  certified  and  have  the  special  Viatron 
timing  track*  The  1976  Version  IV  Viatron  2111  comes 
with  a  set  of  tapes,  complete  set  of  manuals  and  is  fully 
guaranteed. 

1976  Version  IV-  $699.00 

See  Feb.,  1976  issue  of  73  Magazine,  page  51,  for  a 
complete  description  of  the  Viatron  21 1 1  or  write  or  call 
for  more  information  and  price  listings  on  parts  and 
accessories. 


VIATRON  USERS  ORGANIZATION 

Verada  214  is  seriously  considering  the  organization  of  a  Viatron  Users  Society  for  the  purpose  of  providing  an 
information  exchange  between  owners  of  Viatron  machines.  This  would  be  accomplished  by  a  series  of 
newsletters,  worked  up  from  information  sent  to  us  by  members  of  the  society  (or  other  sources  when  available). 

We  would  appreciate  getting  some  reader  response  on  the  subject. 


N/ERAQ4 


2    1    4 


verada  214 

38frenchst.  p.  box  438 

lowell,  mass.  01852  617-458-3077 
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F/#.  4,  Encoder-decoder  circuit  diagram,  teleprinter  switching,  10  voir  supply,  and  other  controls  on  the  terminal  unit. 


then  on  is  straightforward. 
After  all  the  components 
have  been  installed,  check  the 
board  but  do  not  plug  in  the 
ICs.  Connect  the  unit  to  +10 
V  and  check  that  the  voltage 
on  pin  16  of  IC10  is  +5  V,  If 
notr  change  R44  to  achieve 
this  value. 

Encoder 

With  an  oscilloscope  con- 
nected to  the  collector  of 
TR5,  check  that  the  unijunc- 
tion is  triggering.  Then  insert 
the  IC  7476  into  I  CI  0  socket 
and  check  for  a  square  wave 
at  the  encoder  output  socket. 
Connect  a  counter  to  this 
same  position  and  adjust  the 
two  5k  trimpois  so  that,  with 
the  two  leads  which  go  to  the 
keycf  circuit  shorted,  the 
output  is  at  2295  Hz  an  J 
With  them  disconnected,  the 
output  is  at  2125  Hz, 

Decoder 

Insert  IC1,  and  with  audio 
signal  generator  connected  to 
the     inpui     terminal,    check 


A 


with  the  oscilloscope  on  pin  6 
that  the  output  is  a  square 
wave  and  remains  at  the  same 
level  for  all  input  voltages. 
Insert  IC2  and  IC3;  check 
with  an  oscilloscope  con- 
nected to  the  center  of  the 
potentiometer  connected  to 
pin  6  of  IC3.  Tune  the  audio 
generator  across  the  band  and 


see  that  the  output  increases 
from  below  21 25  Hz  to  above 
2295  Hz.  Insert  IC4,  IC5,  IC6 
and  IC7.  Connect  the  scope 
to  pin  C  of  IC6  and  see  that 
the  output  increases  sharply 
at  2125  Hz.  This  resonant 
point  is  governed  by  the  two 
8+2k  resistors  connected  to 
pin    3    of    IC4;    it    may    be 


necessary  to  pad  these 
resistors  to  bring  the  peak 
exactly  onto  2125  Hz, 
remembering  that  the  lower 
the  resistors,  the  higher  the 
frequency. 

Now  do  the  same  at  IC7, 
at  point  D,  but  lor  a  fre- 
quency of  2295  H/.  Remove 
the    audio    generator.    Insert 
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Fig,  5.  Encoder-decoder  PC  board  and  component  layout.  * Jumper  emitter  of  TR7  to 
positive  raiL 
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MICROCOMPUTER 
PERFORMANCE ! 

Featuring  MITS  Altair 

Performance  is  our  specialty.  Retail  computer  shops  will  soon  be  hanging  off  every  corner.  And 
while  we're  glad  to  see  it  happen,  we  realize  that  just  pushing  hardware  isn't  enough.  It  takes 
software,  and  mass  storage  (affordable),  and  custom  interfacing,  and  education,  and  continuing 
support  from  a  highly-trained,  fulltime  staff.  We  introduce,  therefore: 


WARE 


Our  ACCOUNTING  package  offers  general  ledger,  payroll, 
accounts  receivable,  and  accounts  payable.  And  it's  written  in 
modules,  so  if  you  don't  need  it  a!l  now,  don't  buy  it  all  now. 

The  INVENTORY  package  offers  on-line  inventory  status  and 
control,  automatic  reorder  tracking,  and  an  optional  point-of- 
sale  capability. 

For  WORD  PROCESSING  you  are  provided  with  the  advantage 
of  total  automatic  video  display,  formatting,  enabling  unprece- 
dented revision  capability  and  convenience. 


HARD 

WAR 


Just  because  you're  working  with  micros  doesn't  mean  you 
should  be  limited  in  fast  access  mass  storage.  Hence  our 
Altair-compatible  hard  disc  units  are  creating  quite  a  stir.  We 
have  you  covered  from  5.8  megabytes  to  over  300  megabytes 
per  unit.  And  the  prices,  including  controller,  start  at  under 
$6,000! 


Our  main  goal  here  is  to  introduce  and  support  low-cost 
computer  power.  To  do  this,  we  offer  periodic  classes,  seminars, 
and  workshops  with  topic  levels  ranging  from  the  introduction 
to  computing  to  detailed  sessions  on  hardware,  software,  and 
applications.  Contact  us  about  our  next  scheduled  3-day 
microcomputer  workshop. 


Interested?  A  two  dollar  postage  and  handling  fee  will  get  you  a  copy  of  our  latest  product 
catalog,  which  includes  software  and  hardware  specifications:  Or  better  still,  drop  by  our  Atlanta 
showroom  and  watch  our  systems  perform/ 


THE  CLJMPIJTER 

SVSTEMCENTER 

3330  PIEDMONT  RD.  IM.E. /ATLANTA,  GEORGIA  30305/404-231  -1  691 
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Fig.  &  Teleprinter  switching  PC  board  and  component  toy  out 


IC8,  adjust  the  20k  potentio- 
meter R31  connected  to  pin 
2  of  IC8  until  the  LED  lights 
up,  then  back  off  the  poten- 


tiometer slightly.  Reconnect 
the  audio  generator  and 
check  that  the  LED  lights  up 
to  21 25  Hz  ±45  Hz. 


Repeat  the  above  for  IC9 
.md  a  frequency  of  2295  Hz. 
If  the  bandwidth  at  the 
resonant  frequency  is  too 
broad,  adjust  the  R14  and 
RI9,  on  IC4  and  IC5,  to 
narrow  the  bandwidth.  These 
are  normally  set  at  about  5 
Ohms.  Be  careful  that  the 
setting  does  not  result  in 
ringing  in  the  notch  filter* 

Place  a  voltmeter  between 
each  output  and  earth  and 
check  that  the  voltages  rise  to 
+3.8  volts  whenever  the  audio 
generator  is  on  the  correct 
frequency. 

Now  connect  the  output 
of  the  encoder,  when  it  is 
switched  to  2125  Hz,  to  the 
input  of  the  decoder.  Con- 
nect the  oscilloscope  to  point 
C  and  adjust  R1  2  so  that  the 
output  is  a  sine  wave.  Switch 
the  encoder  to  2295  Hz  and 


likewise  check  the  output  at 
point  D.  Now  connect  the 
oscilloscope  to  the  mike 
input  lead,  and  with  the 
balance  potentiometer,  adjust 
both  outputs  to  be  the  same 
while  switching  the  encoder 
between  2125  and  2295  Hz. 

The  parts  layout  for  the 
encoder-decoder  is  shown  in 
Fig,  5  and  the  parts  layout 
for  the  teleprinter  switching 
is  shown  in  Fig,  6. 

The  teleprinter  layout 
shown  in  Fig.  7  was  designed 
to  fit  into  a  Creed  54 B  tele- 
printer, but  may  fit  into  your 
teleprinter.  The  reason  a 
separate  board  was  used  was 
to  keep  the  150  volt  dc  line 
well  away  from  the  main 
modem  unit.  It  is  advisable  to 
use  an  isolation  transformer  if 
the  unit  is  operated  on  110 
volts  ac.  ■ 


Parts  List 

Tt 
T2 

Small  220  V/1 10  V  -  12  volt  transformer 
220  V/1 10  V  -  1 10  volt  isolator  transformer 

R1  R2 

12k 

R3 

100  Ohms 

CI 

10  nF 

R4 

47k  Ohm 

C2 

1  nF 

R5-R6 

18k 

C3 

10mF  25  volt  electrolytic 

R7 

ViV" 

C4 

7.1  nF 

RS-R9 

24k 

C5C6 

2.5  nF 

RIO 

2.2k 

C7 

lOnF 

R11-R12 

8.2k  1% 

C8 

1 0  mF  25  V  electrolytic 

R13 

4.1k  (two  8.2k,  1%  in  parallel) 

C9-C10 

9.1  nF  1%  polycarbonate 

R14 

100  Ohm  skeleton  preset  potentiometer 

C11 

18.2  nF  1%  (two  9.1  nF  in  parallel* 

R1S 

3,3k 

C1 2-C1 3 

9.1  nF  1%  polycarbonate 

R16-R17 

7.6k  1%  {8.2k  *  68k  1%  in  parallel) 

C14 

18.2  nF  1%  polycarbonate 

R18 

3.8k  1%  <3.9k  +  150k  1%  in  parallel) 

C15-C22 

2.2  mF  25  V  electrolytic 

R19 

100  Ohm  skeleton  preset  potentiometer 

C23 

10  mF  25  V  electrolytic 

R20R22 

3,3k 

C24 

8.2  nF 

R23-R24 

10k 

C25 

100  nF  1%  polycarbonate 

R25 

3.3k 

C26 

250  mF  64  volt  electrolytic 

R26 

10k 

C27 

2000  mF  25  volt  electrolytic                                       j 

R27 

3,3k 

C28-C29 

10  mF  12  volt  electrolytic 

R28 

10k 

C30-C31 

0.01  mF  150  V  dc 

R29 

33k 

C32 

150  mF  250  V  electrolytic 

R30-R31 

20k  skeleton  preset  potentiometer 

R32 

33k 

D1-D2 

3.3  volt  zener  diodes 

R33R40 

Ik 

D3-D6 

BAX13  or  any  small  signal  silicon  diode 

R41 

10k 

D7-DS 

LED,  red,  small  for  mounting  on  front  panel 

R42 

1k 

D9-D10 

3.8  vol!  zener  diodes 

R43 

100  Ohm* 

D11 

5.1  volt  zenef 

R44 

220  Ohms 

D12 

1 1  volt  zener 

R45 

Z2k 

R46 

10k 

IC1-IC9 

MCI  741 C  (Pisuffi*) 

R47 

R48 

150k 
51  Ohms 

IC10 

7476  flip  f top 

R49 

R50-R51 

R52 

15k 

5k  miniature  22  turn  trimpot  Spectrol  51  -3-1 1 
56k 

TR1-TR5,  TR8 
TR6 

6C108  or  equivalent  NPN  silicon 
2N4871  unijunction 

R53 

82k 

TR7 

2 N 2904  PNP  silicon 

R54 

33k 

TR9 

2N3055  or  equivalent 

1     1    W       F 

R55 
R56-R57 

560  Ohms 
Ik 

TR10-TR11 

Motorola  MPSU-1 0  or  equivalent 

R58-R59 

470  Ohm 

BR1-BR2 

SmaH  2  Amp  rectifier  bridge 

R60 

470  k  1  Watt  10% 

R61 

25k  25  Watt  ohmiie  adjustable 

R62 

470  Ohm 

All  resistors  1/8  Watt, 

R63 

2.2k  preset  potentiometer 

5%  except  whet 

e  shown. 

A 
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We're  pleased  to  announce  the  availability  of  a  limited  quantity  of  various  subassemblies  which  can  be 
readily  utilized  to  construct  a  fantastic  visual  readout  monitor.  Each  subassembly  is  removed  from 
functioning  systems  and  can  be  used  alone  or  in  combination  with  other  devices  to  produce  3  SSTV 

Monitor,  a  big  screen  oscilloscope,  a  visual  RTTY  Monitor  or  even  a  video  monitor  for  use  with  a  computer. 
Construction  articles  using  these  subassemblies  have  been  published  in  73  with  more  coming  in  Future 
issues.  Don't  miss  out  this  time  around  -  order  one  or  several,  but  please  don't  delay  —  the  supply  is 
limited.  Please  call  for  further  information. 

A.  ASCII  KEYBOARD  -  This  is  a  ?  bit 
parallel  ASCII  encoded  key  hoard.  Plugs  into 
the  front  of  the  chassis  mounting  base, 
Makes  a  very  professional  Video  Readout 
Terminal  combination.  These  keyboards  are 
in  like  new  condition,  have  iriterconnection 
data  etched  on  the  IC- Diode  matrix  PC 
board.  They  can  be  readily  used  for  any 
ASCII  encoded  reQuirement.  Simitar  key- 
boards, when  available*  sell  for  almost  two 
times  the  very  low  SUNTRONIX  price  of 
$39,95  FOB. 

B.  ENCLOSURE  AND  BEZEL  FOR  12" 
CRT  —  This  is  the  frost  if  if  on  the  cake.  All 
components  A  thru  G  fit  perfectly  inside 
this  enclo$ure.  It  is  hinged  and  can  be  lifted 
for  easy  access  to  the  electronics,  it  will 
really  dress  up  any  project,  Measures 
approx.  22"L  x  1ST*W  x  20"H  and  iveighs 
approx,  10  lbs,  Made  of  steel  with  a 
handsome  blue  crackle  finish.  Get  "em  white 
they  last  for  $7,95  FOB, 

a  BASIC  CHASSIS  AND  MOLTSTING 
BASE  for  J  2'*  big-screen  CRT.  Tube  can  be 
mounted  either  vertically  or  horizontally  by 
rotating  front  plate  90  degrees.  Comes  with 
base,  on-off  sw.  and  intensity  control,  four 
controls  for  vert,  and  horU.  Has  plenty  of 
room  for  most  any  electronics  needed  for 
your  pet  project.  All  subassemblies  offered 
will  perfectly  fit  in  spaces  provided.  Why  try 
to  cut  the  metal  yourself/  This  chassis  will 
let  you  concentrate  on  the  electronics 
instead  of  the  metal  work!.1  Order  now  for 
only  $29,95  FOB,  less  CRT. 
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D.  FOUR  PC  BOARDS  CHOCK-FULL  OF 
GOODIES  —  Two  D/A  converters,  one 
IC-loaded  logic  board,  and  one  multipurpose 
board.  We  have  no  schematic  data  for  these 
boards  at  present.  We  will  supply  any  data 
we  obtain  to  purchasers  as  we  get  it.  Of 
course  when  we  finally  figure  out  what 
these  boards  are  good  fort  the  price  wilt 
change  accordingly.  Take  the  gamble  now 
and  we*  11  provide  any  data  we  get  free  of 
charge.  Set  of  4  $19.95  FOB. 


£.  VERTICAL  AND  HORIZONTAL 
AMPLIFIER  Subassemblies  —  Good  for  a 
conservative  I  SOW  complementary  DC 
coupled  output,  Freqt  resp.  beyond  2.0 
MHz,  Parts  atone  worth  many  times  the  tow, 
tow  price  of  $24,95  ea,,  or  both  for  $39,9$ 
FOB. 

F.  CRT  HIGH  VOLTAGE  POWER  SUPPLY 
—  This  is  a  real  super  CRT  High  Voltage 
Power  supply,  providing  all  voltages  needed 
for  any    CRT,    Outputs    1QI4KV  DCm  plus 

850  Vdc.  minus  150  Vdc,  Needs  inputs  of 
plus  5.0  Vdc,  plus  15.0  Vdc  and  a  drive 
signal  of  approx  8.4  kHz  @  1.0  vrms  or 
more,  All  inputs/outputs  via  plug /jack 
cables  and  even  has  a  socket  /cable  assy  for 
the  CRT  A  very  fine  buy  at  only  $29.95 
FOB. 

G.  LOW  VOLTAGE  POWER  SUPPLY—  A 
real  brute  used  to  supply  alt  low  voltages 
needed  by  the  typical  monitor,  Input* 
lllVec,  outputs:  plus  15.0  Vdc  @  JO  0  A; 
minus  IS.O  Vdc  ®  10.0 A;  plus  5,0 Vdc  « 
more  than  2.0 A*  all  regulated.  Mounts  on 
the  rear  of  the  Basic  Chassis.  Weighs  approx 
45  lbs.  Only  $29.95  FOB. 


Terms:  Full  price  plus  shipping  cost  must 
accompany  order  No  CODs,  Ait  prices 
subject  to  change  without  notice.  Price 
includes  data  package  of  schematics  of 
applicable  subassemblies.  Previous  pur- 
chasers can  obtain  this  data  package  free  of 
charge  by  sending  LARGE  man 4"(s  en  vet  ope 
(9  x  72)  plus  SOd  in  stamps  or  coin  along 
with  a  copy  of  ortginaf  invoice  as  proof  of 
purchase. 


D 


m 


G 


PACKAGE  DEAL  —  For  the  reaffy  serious  experimenter  we' ft  make  a  very  special 
offer  —  you  can  buy  aft  of  the  sub -assemblies  listed  above  plus  a  good  72"  CRT,  a 
muffin  fan  for  tooting.  DON'T  miss  out  on  this  reaf  money-saving  buy*  The 
individual  prices  for  the  sub-assembties  add  up  to  $207.60.  You  can  buy  the 
entire  package  for  the  very  fow  price  of  $175.00  FOB.  Shipped  only  to  areas 
served  by  UPS. 
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360    Merrimack    Street,    Lawrence    MA   01843   617-688-0751 
Hours:  8:00  am  to  5:00  pm 
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f/0.   ?.   77?e  two-input  NAND  gate,  1(a)  is  the  schematic,  (b)     Fig.  2  The  circuitry  for  one  of  the  gates  in  the  7400  quad 
shows  the  truth  table*  The  pin  layout  of  the  SN7400  is  in  1(c).      two-input  NAND  gate. 


Never  Underestimate  the  NAND 


--introducing  the  7400  quad  NAND  gate 


Robert  Benson  WBQJHS 

1 01 6  Potk  Blvd. 

Dm  Moines  I A  SO  31 1 


Even    a    ham    who    con- 
siders  himself  somewhat 

knowledgeable  on  digital 
logic  can  be  confused  when 
he  glances  at  a  new  logfc 
circuit  for  the  first  time. 
Though  the  logic  elements 
involved  in  any  particular 
circuit  are  seemingly  simple 
to  understand,  their 
interconnection  with  other 
elements  and  devices  often 
tends  to  make  the  circuit  as  a 
whole  confusing  to  the  point 
of  incomprehensibility, 
especially  to  the 
inexperienced.     Circuit 


analysis  is  also  further 
complicated  when  logic 
devices  are  utilized  to 
perform  functions  other  than 
that  for  which  they  were 
primarily  intended. 
Unfortunately,  these  sources 
of  confusion  often  appear 
formidable  enough  to 
discourage  some  of  the  less 
experienced  hobbyists  from 
experimenting  with  digital 
logic  circuits. 

This  article  will  attempt  to 
dispel  some  of  the  mystery 
about  the  many  uses  of  one 
of     the     most     basic     logic 


elements,  the  two-input 
NAND  gate,  In  addition  to 
explaining  its  primary 
function,    it    will    be    shown 

how  it  may  be  connected  to 
perform  the  functions  of  an 
inverter,  a  set-reset  flip  flop,  a 
switch  debouncer,  a  pulse 
shaper,  a  square  wave 
oscillator  and  even  a  crystal 
oscillator.  In  spite  of  the 
rather  ominous  forewarning 
that  this  article  is  about  a 
digital  logic  element  in  an 
integrated  circuit  package,  it 
will  be  shown  that  these 
applications     are    extremely 


simple,  making  this  the  ideal 
device  for  learning  the  basics 
about  logic  circuits. 


Basics 

For 
reasons, 


described 
all      be 


two  important 
the  NAND  gates 
in  this  article  will 
of  the  TTL 
(transistor- transistor  logic) 
family.  First  of  all,  TTL  is  by 
far  the  most  commonly  used 
logic  in  current  ham  projects. 
Second,  it  is  the  least 
expensive  and  the  most 
readily  available  from  surplus 
dealers.  The  current  price  of 
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This  kit  provides  dual  tracking,  regulated  volt- 
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Fig,  3.  An  input  conditioning  circuit  utilizing  Two  sections  of 
the  quad  two-input  NAND  gate. 


the  7400  quad  two-input 
NAND  gate  is  a  whopping 
sixteen  cents. 

Fig,  1(a)  shows  the 
common  schematic 
representation  of  the 
two-input  NAND  gate.  Fig. 
1(b)  is  the  truth  table  thai 
shows  the  output  of  the 
NAND  gate  for  all  possible 
combinations  of  inputs-  The 
truth  table  is  the  key  to 
understanding  the  NAND 
gate,  and  will  be  referred  to 
repeatedly  in  subsequent 
discussions  and  applications 
of  this  device. 

For  TTL  logic,  each  "0"  in 
the  truth  table  represents  a 
voltage  of  0-8  volts  or  less. 
Each  UV-  represents  a  voltage 
of  greater  than  2.0  volts  but 
less  than  the  NAND  gate 
supply  voltage  of  5.0  volts. 

Fig.  1(c)  shows  the  pin 
diagram  for  the  SN7400  quad 
two-input  NAND  gate.  As  the 
word  quad  implies,  there  are 
four  two-input  gates 
contained  in  one  dual  in-line 
packaged  IC,  As  was 
previously  mentioned,  a 
regulated  five  volt  power 
supply  is  necessary  to  power 
the  IC,  Positive  is  connected 
to  pin  14,  Negative  is 
connected  to  pin  7. 

Internal  Circuitry 

At  this  point  let's  digress 
for  just  a  moment  and  take  a 
peek  into  the  innards  of  the 
IC  If  transistor  circuitry  isn't 
your  bag,  simply  skip  this 
section  of  the  article.  The 
following  discussion  of  the 
internal  circuitry  is  not 
essential  in  applying  the 
device,  but  is  presented  for 
those  who  desire  further 
insight  into  how  the  gale 
actually  works.  For  those 
who  are  indifferent  about  this 


aspect  of  the  IC,  the  NAND 
gate  can  be  treated  as  a 
"black  box"  device- 
Fig.  2  shows  the  transistor 
circuitry  that  actually 
comprises  each  section  of  the 
SN7400  twoinput  NAND 
gate.  The  inputs  are  actually 
the  two  emitter  leads  of  Q1 ,  a 
double  emitter  transistor.  The 
output  is  connected  to  the 
collector  of  Q4. 

First,    let's    consider    the 
case   where    both    inputs  are 
tied  to  a  "1",  or  a  voltage  of 
between    2.0   and    5.0  volts. 
This   will   correspond   to  the 
bottom  tine  of  the  truth  table 
listed     in     Fig.     1(b)-     The 
base-collector  junction  of  Q1 
will  be  forward  biased  for  this 
particular     set     of     inputs, 
allowing  IgQ   to  flow.  This 
current  will   be  of  sufficient 
magnitude     to     saturate 
transistor  Q2.   The   resulting 
collector  current  of  Q2  will 
produce  a  voltage  drop  across 
the     1.6k     Ohm     collector 
resistor     of     sufficient 
magnitude     to     cause     the 
collector   voltage    of   Q2    to 
decrease  to   the  point  where 
transistor   Q3    is  cut  off,  or 
effectively     open     circuited. 
The   rise  in  potential  at  the 
base  of  transistor  Q4  caused 
by    Q2's    increased    emitter 
current  across   the    1k  Ohm 
emitter     resistor     will     be 
sufficient     to     saturate    Q4f 
causing   its  collector   voltage 
to     drop     to     near     ground 
potential,  or  a  logic  "0".  This 
is  exactly   as   stated   by   the 
truth  table  of  Fig,  1(b). 

Now  suppose  that  input  A 
is  tied  to  ground  or  to  a 
voltage  source  of  0.8  volts  or 
less.  This  would  correspond 
to  the  second  line  of  the 
truth  table  of  Fig.  1(b).  Now 
a  current  Igrfi  will  flow  from 


the    emitter    of  Ql    to    the 
grounded    input    A.    In    this 
case,     led     w'"     be    zero, 
causing  02  to  be  cut  off  or 
effectively  open  circuited,  No 
current  will  flow  in  either  the 
emitter  or  collector  circuit  of 
02.  Therefore,  Q4  will  not  be 
biased  on  as  in  the  previous 
case,  and  will  in  effect  be  cut 
off,     causing     its    collector- 
emitter  junction  to  appear  to 
be    open  circuited.    On    the 
other  hand,  the  collector  of 
Q2  will  be  approximately  at 
the  potential   of  V^.  This 
will    cause    transistor  Q3   to 
saturate,    presenting   a    logic 
"I"    voltage   at    the    output 
terminal  that  is  equal  to  the 
supply  voltage,   VcCi  minus 
the   voltage   drop  across  the 
base-emitter  junction  of  Q3 
and    the    diode,    D3.    This 
output    voltage    is    typically 
about  3.3  volts. 

Note  that  the  conditions 
described  in  the  preceding 
paragraph  apply  to  the  cases 
where  either  or  both  input 
terminals  are  connected  to  a 
logic  "0"  as  previously 
defined.  This  corresponds  to 
the  top  three  lines  of  the 
truth  table. 

Diodes  Dl  and  D2  are 
included  to  help  protect  the 
gate  should  the  inputs  be 
accidentally  connected  to  a 
negative  voltage. 

One  important  TTL  design 
rule  should  be  evident  at  this 
point.  An  open  circuited 
input  of  a  TTL  gate 
corresponds  to  a  logic  "1" 
input  rather  than  a  "0"  input. 
Or  in  other  wordsp  to  input  a 
logic  <l0M  you  must  tie  the 
input  to  ground  or  to  a 
voltage  of  less  than  0.8  volts 
so  that  transistor  01 's 
base-emitter     junction     will 


0 

Q 
■f«T 


conduct.  To  input  a  logic  "  I  " 
you  may  either  tie  the  input 
to  a  voltage  of  greater  than 
2.0  volts  or  simply  leave  that 
input  open  circuited. 

Gating 

Now  that  we've  taken  a 
look  at  what's  inside  the 
NAND  gate,  let's  discuss 
some  of  its  many  uses.  First 
of  all,  as  its  name  implies,  the 
NAND  gate's  primary 
function  is  that  of  gating.  In  a 
logic  circuit,  the  NAND  gate 
will  provide  a  unique  output 
response  of  logic  "0"  if,  and 
only  if,  both  inputs  are 
simultaneously  at  a  logic  "1". 
A  perusal  of  any  of  the  recent 
issues  of  73  Magazine  will 
uncover  digital  logic  circuits 
using  the  NAND  gate  in  this 
fashion. 

Inverter 

An  inverter  is  a  logic 
element  that  provides  a  "1" 

output  for  a  "0"  input  and  a 
"0"  output  for  a  "1"  input. 
The  two-input  NAND  gate 
can  be  easily  converted  to 
perform  the  functions  of  an 
inverter  by  simply  tying  the 
two  inputs  together.  Now, 
only  the  top  and  bottom  lines 
of  the  truth  table  apply.  The 
output  will  always  be  the 
inverse  of  the  input. 

Like  the  gating  function, 
the  use  of  the  NAND  gate  as 
an  inverter  is  very  common. 
The  easiest  way  to  gain 
further  insight  into  the 
reasons  for  its  use  in  this 
fashion  is  to  study  current 
digital  logic  projects  in  the 
ham  magazines. 

Pulse  Shaper 

A  fast  switching  waveform 
is  necessary  to  reliably  trigger 
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Fig.  4,  in  (a)  is  the  common  schematic  for  the  set-reset  dip 
flop;  (b)  shows  how  two  sections  of  the  SN14O0  can  be 
connected  to  form  a  set-reset  flip  flop. 
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THE  OS I  MODEL  300  COMPUTER  TRAINER  IS  THE 
LOWEST  COST  COMPLETELY  ASSEMBLED  COMPUTER 
AVAILABLE  TODAY,  IT  COH££  COMPLETE  WITH 
A  20  EXPERIMENT  LAB  MANUAL  AND  1  S  THE 
IDEAL  UNTT  FOR  LEARN INS  ABOUT  mCP&PRO- 
LESSORS, 

THE  OS  I  400  SYSTEM  CAN  BE  CONFIGURED  FR0H 
A  SINGLE  BOARD  COMPUTER  TO  A  LARGE  HULT|- 
PHOCESSOR  NETOWRK>  |T  [5  ONE  OF  THE  MOST 
VERSATILE  AND  POWERFUL  HOBBY     COMPUTERS 

AVAILABLE  TODAY.  THE  ^00  SYSTEM  IS  AV- 
AILABLE tN  EVERY  FORK  FROM  BARE  BONES  KITS 
TO  FULLY  ASSEMBLED  SYSTEMS, 


Mode!     Input       Output 

702        10W-20W  5QW-90W 
702B    1W-  5W     60W-aOW 


Typical  Frequency     Price 

10 W  4n/70W  oul    143-1 49MHz    $139.00 
lWin/70woul      143-1 49MHz   S169.00 


Now  get  TPL  COMMUNICATIONS  quality  and 
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tion, featuring  magnetically  coupled  transistors  and  a 
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channels  on  TPL  s   new  £cono^ne 

See  these  great  new  additions  to  the  TPL  COM- 
MUNICATIONS product  line  at  your  favorite  radio  dealer, 
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TTL  flip  flops  and  counters. 
Slower  switching  waveforms 
such  as  low  frequency  sine 
waves  will  often  result  in 
erratic  operation.  The  circuit 
of  Fig.  3  shows  how  two 
sections  of  a  7400  NAND 
gate  can  be  connected  to 
form  a  waveform 
conditioning  circuit, 
providing  a  TTL  compatible 
square  wave  output  from  a 
slower  switching  waveform 
presented  at  the  input. 

As  was  discussed  in  the 
section  on  internal  circuitry, 
the  NAND  gates  are  saturated 
logic  elements.  In  other 
words,  the  output  is  either 
"on"  (at  a  voltage  of 
approximately  3,3  volts)  or 
"off"  (at  a  voltage  of 
approximately  0.4  volts).  The 
circuitry  tends  to  avoid  any 
in-between  output  states. 

This  characteristic  is 
utilized  in  the  circuit  of  Fig. 
3.  As  the  waveform  at  the 
input  slowly  changes  from  a 
"0"  to  a  "1 "  logic  level,  and 
vice  versa,  the  abrupt 
switching  characteristic  of  the 
NAND  gates  transforms  this 
input  waveform  to  a  square 
wave  output  at  terminal  6. 
The  inclusion  of  the  .01  uF 
capacitor  from  pin  6  of 
section  ICT B  to  pin  2  of 
section  IC1A  provides  a 
transient  feedback  that 
further  enhances  the 
switching  speed  of  the  trailing 
edge  of  each  pulse. 

The  circuit  of  Fig,  3  is 
often  found  in  digital  circuits 
that  contain  transistor  or 
unijunction  transistor 
oscillators  that  do  not  have 
TTL  compatible  outputs.  The 
circuit  is  also  often  used  to 
condition  60  Hz  half- wave 
rectified  sine  waves  for  use  in 
digital  clock  circuits. 

Set- Reset  Rip  Flop 

A  set-reset  flip  flop  is  a 
logic     element     with     two 


outputs  commonly  labelled  Q 
and  Q.  Q  i*  ^id  to  be  the 
inverse  of  Q,  since  0  is  always 
a  'T'  when  Q  is  a  ilQl\  and 
always  a  H0rl  when  0  is  a 
"1",  A  logic  "0"  applied  to 
the  set  input  of  the  set-reset 
flip  flop  will  cause  the  Q 
output  to  go  to  a  logic  "1" 
and  the  Q  output  to  go  to  a 
logic  "0".  The  flip  flop  will 
then  remain  in  this  state 
when  the  "0"  at  the  set  input 
is  removed-  In  this  respect, 
the  flip  flop  may  be  thought 
of  as  a  memory  device.  A  4I0M 
applied  to  the  reset  input  will 
cause  0  to  switch  back  to  a 
logic  "1",  and  0  to  switch 
back  to  a  logic  lc0". 

Fig.  4  shows  the  common 
logic  symbol  for  a  set-reset 
flip  flop,  and  how  NAND 
gates  can  be  connected  to 
form  this  device.  In  this 
diagram,  both  SW1  and  SW2 
are  normally  open  switches  or 
contacts.  If  SW1  is 
momentarily  closed, 
grounding  pin  1  of  IC1  At  pin 
3  will  switch  to  a  logic  "1"  as 
dictated  by  the  truth  table  of 
Fig.  1(b).  This  logic  "1"  is 
then  present  at  pin  4  of  I  CI  B. 
Since  pin  5  of  IC1B  is  open 
circuited  and  therefore  also  at 
a  logic  HF'  level,  the  output 
of  IC1B  switches  to  a  logic 
(*0".  Now,  when  SW1  returns 
to  its  normally  open  position, 
pin  1  of  IC1A  returns  to  a 
logic  nV§  voltage.  However, 
pin  2f  being  connected  to  pin 
6  of  IC1  B>  remains  at  a  logic 
4i0*\  Therefore  the  output  of 
IC1A  remains  at  a  logic  "1" 
state  and  the  output  of  IC1  B 
remains  at  a  logic  "0"  state. 
This  is  the  "set"  condition  of 
the  flip  flop. 

Now,  if  SW2  is 
momentarily  closed,  a  "0"  is 
applied  to  pin  5  of  IC1B, 
changing  its  output  to  a  logic 
"V\  Both  inputs  of  IClAare 
then  at  a  logic  "1 "  causing  its 
output  to  switch  to  a  logic 


"0f\  As  before,  both  IC1A 
and  IC1B  retain  these  output 
states  when  SW2  returns  to 
its  normally  open  position. 
This  is  the  "reset"  condition 
of  the  flip  flop. 

Even  though  there  are 
TTL  ICs  specifically  designed 
as  flip  flops,  it  is  not  at  all 
uncommon  to  see  the  7400 
quad  NAND  gate  being  used 
to  implement  the  set-reset 
flip  flop  function.  In  many 
cases  one  half  of  the  7400  IC 
will  be  used  as  a  flip  flop 
while  the  other  two  NAND 
gates  will  be  used  as  gates, 
inverters,   pulse  shapers,  etc. 

Switch  Debouncer 

We   have   already   taken  a 
look      at      one      of     the 
peculiarities     of     interfacing 
TTL   logic   with   the  outside 
world,      namely      the 
requirement     of     waveform 
conditioning.      Another 
interfacing     difficulty     is 
depicted  in  Fig.  5.  Mechanical 
inputs    such    as   switch    and 
relay  contacts  are  relatively 
"noisy."    As    shown    in    the 
illustration,      when     a 
mechanical    switch   or   relay 
contact   closes,    the   contact 
actually  bounces  many  times 
before  coming  to  rest  in  the 
closed      position.     These 
bounces  are  very  fast,  being 
only      fractions     of     a 
microsecond  in  duration,  and 
therefore     do     not     affect 
electromechanical    or    slower 
speed     electronic     circuits. 
However,   to  the  high  speed 
TTL     logic,     these     contact 
bounces  are  a  bona  fide  string 
of  individual  input  pulses  and 
can  cause  erratic  or  unreliable 
circuit     operation.     For 
instance,     suppose     that     a 
counter  circuit  comprised  of 
TTL      logic     elements     was 
constructed     to     count     the 
number  of  times  the  switch 
contact  in  Fig.  5  was  closed. 
As    can    be    seen    from    the 
waveform  produced   by   this 
noisy     switch     contact,    the 
counter  would  actually  count 
the    several   contact   closures 
that    result    as    the    contact 
bounces  or  "chatters"  before 
coming  to  rest  in  the  closed 


position.  Obviously  some  sort 
of  interface  is  necessary  to 
prevent  this  type  of 
mrsoperation. 

The  circuit  of  Fig.  6  shows 
how  two  NAND  gates  can  be 
connected  to  form  a 
bounceless  switch  or 
interfacing  circuit.  SW1  can 
be  any  SPOT  switch  or  relay 
contact.  As  can  easily  be  seen 
by  comparison  to  Fig.  4,  the 
bounceless  switch  is  no  more 
than  a  set-reset  flip  flop,  Due 
to  the  memory  action  of  the 
flip  flop  the  circuit  will 
always  switch  on  the  initial 
contact  closure  and  will 
therefore  be  immune  to  the 
subsequent  contact  bounces. 
As  can  be  seen  from  the 
illustration,  the  NAND  gates 
will  provide  one  clean  pulse 
for  each  contact  closure  cycle 
even  though  contact  bounce 
actually  occurs  at  both  the 
normally  open  and  normally 
closed  switching  positions. 

Square  Wave  Oscillators 

The  NAND  gale  can  also 
be  connected  as  a  square 
wave  generator  as  shown  in 
Fig.  7.  The  particular 
component  values  of  Rt  and 
Ct  shown  in  this  diagram  will 
allow  oscillation  in  the  1  kHz 
range.  To  explain  the 
operation  of  this  astablc 
multivibrator  circuit,  let's 
first  assume  that  we  are 
starting  at  the  instant  that  pin 
6  of  IC1B  has  switched  to  a 
logic  M0M.  Since  pin  3  of 
IC1A  is  at  a  logic  "V  at  this 
same  instant,  Ct  will  begin 
charging  through  resistor  Rt. 
When  the  capacitor  has 
charged  to  a  voltage  sufficient 
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Fig.  6.  Two  sections  of  the 
SN7400  connected  to  form 
a  bounce/ess  switch. 
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MCT4412  UNIVERSAL   MODEM  CHfP 
^^144-15  contains  a  complete   FSK  modulator  and  de-mod- 
ulator compatible  with  foreign  and  USA  communications. 
(0-600  6 PS) 
FEATURES: 

.On    chip    crystal   oscillotor 
.Echo  suppressor  disable  tone  generator 
.Originate  and  answer  modes 

,  Simplex,   half-duplex,   and    Full    duple*  operation 
,0^   chip   sine    wavl 
.Modem  self  test  mode 
♦  Selectable  data  rates;  0-200 

0-300 
0-600 
■  Sing  I u   supply 
VDO-4.75  to  15VDC  -   FL  JuFffx 
VDD=4.?5  to  6  VDC  -  VL  suffix 
TYPICAL  APPLICATIONS: 

.Stand    alone    -    law   speed    modems 
,  Bui  It  -    fn  law  speed  modems 
.Re-more-  terminals,    OCCOUStic   couplers 

MC14412FL <♦... 52&.W 

MC14412VL ,.,,.,.... 521.74 

o   pages  af  data.  ..*.....,» - *+  h°"0 

Crystal  'fur  the  above S4.95 
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MC14411    GIT   RATE  GENERATOR. 
Single  chip  For  generating  selectable  frequencies  for  equip- 
ment in  data  communii  cations  such  as  TTY.   printers,    CRT  s 
or  microprocessors.      Generates  14  different  standard     bit 
rates  which  aire  multiplied  under  external   control    to     IX, 
SX,    leX  or  64X  initial   value.      Operates   From  single  -+5 
volt  supply.       MC14411 ,„.. ....    SI  1.98 

4   pages   or   data ....**,.,*.,*..>,»,,.-...■-.      ■  ^v 

CrystaJ   far  the  above.  ■*.«■■■«: . *    $4, 95 


4X4X2  CROSSPOINT  SWITCH.    MC34tol  is  a  pair 
of  4X4  Matrices  of  isolated  SCK's  triggered  by  a  comma n 
selection  matrix.     Use  For  ]tf*  loss  analog  switching  such 
as  telephone,  data  selection,  etc. 

MC  3416L i-v.-i SU  .  95 

9  Paqes  ol  specs  for  3416  ..„,,,.. ,,*,......  SI  .w 


4  DIGIT  COUNTER,    WM74C926  is  a  4  digit  counter  with 
7  segment  output.    Carry  output  for  cascading  and  intermal 
display  select  allows  outputting.  of  counter  or  set  of 
internal  latches,    3  to  6Y  operation,     Great  for  clocks, 
event  and  frequency  counters. 
MM74C976  -    with  spec  sheet . SI  2.00 


FOUR  QUADRANT  MULTIPLIER.    MC  1 495L  provides 
output  as  a  linear  product  of  two  analog  input ,    Use 
for  frequency  doubler ,  balanced  madurar/demodulator, 
electron!  cs  gains  control  - 

MCI  495  L.  i.  r,-,-  ........  ......... . I...  jj.  jU 

6  pages  at  spe (A. , ...,60 

9  page*  at  applications, .,,..,.,.. ,.+-«  — 90 


TELETYPE  CODE  CONVERSION  CHIP 

MM5220&L  converts  5  level  Baudot  into  8.  level  ASCH.  Use 
this  chip  to  moke  your  old  TTY  talk  fa  your  new  computer, 
MM522Q& L SI  8 .  00 

?ipeci    for   rhe   above.......................  .30 


MOS  TrME  PASF   KIT. 

Only  1"  X  1.5".  Input  5  to  15  VDC,  output  it  6'OHZ 
square  wave  for  portahle  Of  mobile  clocks.  PC  board  a. 
drilled  r  .MT&K-oOH7..., ,. S5.3B 
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78H05  Voltage  regulator.      Fairchild  5V,   5A,    TO-3     reg- 
ulator.     Take  car*  of  those  heavy  current  requirments  with- 
out  separata   reg U lator/patf   transistor  combinations.    Use   if 
with  the  same  ease  of  insta lotion  as  the  309K(same     pin 
arrangement  ;-}; with  specs, ..,.,,,,,,,.  —    $11 .25 


LM317  Voltage  Regulator.      1 .5A,   3  terminal  adjustable 
regulator  in  TO-3  case.      Ad  fusts  from  +1 .2V  to  +37Y. 
Complete  overload  protection,          .1%     load  regulation, 
.Q]%/V  line  regulation..      No  need  to  stock  assorted  reg- 
ulators  -  just  stock   resistors,,  ,  . ,  .,  , $4.99 

Specs  for  the  above .  .  „ * .      .70 


DATA  BOOKS  BY   NATIONAL  SEMICONDUCTOR 
PtGITAL.      Covers  TTL,   DTLr   Tri-State,   etc,     S3. 95 

LINEAR.      Covers  amplifiers,    p  re-amps,    op-amps,    ..   53.95 

LINEAR  APPLICATIONS.      Dozens  of  application  notes  and 

technical   briefs   covering   the    use  oF  op-amps,    regulators, 

phase  locked   Poops  ond  audio  amps.,.,.....,... —    S3.  25 

CMOS     Gates,    Flip   Flops,    registers,    functional   blocks   S3, 

VOLTAGE  REGULATORS.      A  must   For  anyone  making  a 

power    supply.    Complete    theory    including    transformers, 

Hirers,    heot  sinks,    regulators,    etc.  ..........  r  .  i.«  ■     $3.00 

MEMORY^    In  Formation   an    MOS  and   Bipolar  memories 

RAMS,    ROMS,    PRO  MS  and  decoders/encoders. ,    ,,.    S3. 95 

INTERFACE.      Covers  peripheral   drivers,    level    translators, 

line  drl  ver /receivers ,    memory  and   clock   driven,   sense  amps 

display  driver  and   opto-- couplers, . .  . . $3.95 

(Outside  U.S.,   add  postage  for   T.5|bs^ 


DATA  BOOKS   FROM   FAIRCHELD. 

uA   Llneai.      776  pages  of  data  am)  applications   for   Foir- 

diild   linear   ICs.      Greof   value. ,.,... S4.25 

MOS  CMOS    nMOS/pMOS^CCP.      Dara  and  applicahons  on 
MOS   and   charge    coupled   devices   ir-cl  uding   preliminory   data 
on  new  and    future  offerings.      Want   to  know  cbouf   16  K 
charge  coupled   line  oddreisabSe  meri*ariei^. . , ,  . .  r . ,  S3, 95 
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PROJECT  got  some  bare  spots?      Don't  bum,    cover 
your  parts  requirements  at  Tri-Tek. 


GOLD  CHIP 

Linear  Integrated  Circuits 


ion 


Brand  new  process  by  RCA  in  which  the  olumFnum  metolizat 
ha*  beeh  replaced  by  gold.    The  chip  Is  then  hermetically  seal 
ed.    What  this  means  to  you  is  unprecedented  reliability  and 
uniformity.    Plastic  parts  that  meet  mil  specs!  ! 
Tri-Tek  is  proud  to  be  the  first  to  bring  this  new  level  of 
performance  to  you  at  SURPLUS  PRICES.    Why  buy  regrades?? 


CA301A. 
CA307.. 
CA3>4.. 
CA339A. 
CA741C. 
CA747C. 
CA748C. 
CAl45e. 
CA3401, 


.  Improved, genera  I  purpose  op-amp^fl  pin  dip 
.Super  741   op-amp,   £  pin  dip 

.Compensated  quad  op-amp,  14  pin  dip....* 
,  Low  offset  quad  cpmparotor .  M  ptn  dip,., 
.  Famous  general  purpose  op-amp,  8  pin  dip. 
.General   purpose  dual  op-amp,    14  pin  dip.. 

.EXternally  compensated  741  r   G  pin  dip 

.General  purpose  dual  op-amp,  8  pin  dip... 
,  Quad   single  supply   {5-1 GV)   op  amp,    14   pin 


..59c 

51.80 
SI.  59 
.  45^ 
.  82c 
..4?c 

..to* 


Another  super  buy  from   RCA.   CA555  timef.   9  pin  dip.  -5°C 


INTEL  Data  Catalog.    Contains  latest  information  on  all  the 
famous  INTEL  micro-processor  and  memories ...........  +  54* 00 

IMPROVED  Performance  version  of  the  famous  8080,  8  bit 
micro  processor.    SQS0A, ,. .*.►  ,S34, 95 


AUDIO   BOOK.      Just  out-fammed  with  applications 
and  hints.      By   Notional.*.,,,,... —  ..-. $3.25 

QUICK  CONNECT  KIT.      HAR-CORS  Handy  package 
contains  1)    Polarized  2  pins  connector  ond  4)  quick 
spjrces,      No  tools  required.., . .  * ....,...,,$1.98 


DC  to  DC  CONVERTER  MODULE.    Tiny  pa r red  module  is 
a  complete  regu-1  a  ted  output  up— converter.    4.5V  0,  C. 
input  provides  approximately  14V        12  mA.    Will  operate 
down  to  2.5V  with  reduced  output.     Size  only  1"  X   j"  X  i". 
With  connection  diagram, .,,,......  SI  .25 


NSL4944  LED,      Current  regulated,    universal  diffused -fens 
red  LED   lamp.     A   GaAsP  solid-state  high   intensity     LEO 
encapsulated   in  a  plastic  packoge  containing   a  current  reg- 
minting   fC  that  provides  constant   intensity  over  a  wide   volt- 
age range.    2  to    1  BV,    AC   or    DC.       Uie    For   indicator    ramps, 
optical   coupling,    battery   charging    circuits,    logic  probes, 
almost  any  place  you  need  a   lamp,      Long   life,    wide  angle. 
No  series  resistor  needed.      Typical    13mA   forward   current. 
NSL4944,  ,  ,  .  .  .  .with    panul    mounting   clip,,.... B°C 


D-A  CONVERTER  BY   7  ELF  EX 

B  hit   precision   hybrid    circuit   for    use    in    controllers,    timers, 
voir  meters,   etc.      Molded  plastic   package  with    P.C.   pins. 
Super  bup   on   this   better   than   usual   subsystem <    ZEITEX 
model    ZD430.  DAC-430. $4.95 


NEW  BOOK!!!        "An   Introduction  to  Microcomputers" 
This   is   the  book  which    Fairchild   Semiconductor  Company- 
colled    ".....the  best  domed    introduction   to   Hie   industry 
to  date/       Covers   everything    from  ba-ic    concepts   to  a    ie- 
yiew  of   =eal   microcomputers.    IMC-OOl ..,„..,  So. DO 
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tRi  tek,  inc 

fr^22  llORT.ll  4.TCC1  AVenU€. 

Qleri62dep  ARizana  ^5301 

phone  ow     «i-t?o,w 


V^e  poy  shipping  on  all  orders  over  51 0  USr   SI 5  foreign  \ni  US  funds.    Orders 
jnder  $10,  please  odd  SI  handling.    Please  add  insurance.    Master  Charge 
and  Bsnk  America  cards  welcome,   I  S20  minTmumJ    Telephone  orders  moy  be 
placed  11AM  to  5PM  daity,  Mon  thru  fri.    Call  602-93 1-452S.    Check  reoder 
service  card  or  send  S'amp  For  out  latest  Flyers  peeked  with  new  and  surplus 
electronic  Components, 


to  provide  a  logic  u1 "  at  pins 

1  and  2  of  I  CI  A,  the  two 
NAND  gates  abruptly  switch 
logic  output  states.  Then  the 
logic  "1"  at  pin  6  of  IC1B 
and  the  "0"  at  pin  3  of  Id  A 
cause  Q  to  begin  discharging 
through  Rv  When  Ct  has 
discharged  to  a  4I0M  logic 
level,  the  gates  abruptly 
change  states  again.  Thus  the 
oscillations  continue  at  a  rate 
dependent  on  die  RC  time 
constant  of  Rt  and  Ct, 

Provisions  for  keying  the 
oscillator  can  be  made  by 
disconnecting  pin  1  from  pin 

2  of  IC1A.  Now,  grounding 
or  application  of  a  "0"  at  pin 
1  of  IC1A  will  prevent 
oscillation,  since  according  to 
the  truth  table  the  output  of 


the    type 
and  3  are 


oscillators  the  frequency 
ranges  may  be  varied  by  Lhe 
selection  of  the  RC 
components.  The  higher  the 
RC  product,  the  lower  the 
frequency  range  that  w 
result. 

Oscillators  of 
shown  in  Fi§£.  7 
often  found  in  circuits  that 
require  a  TTL  compatible 
clock.  Though  these  oscillator 
circuits  are  reliable,  some 
frequency  drift  can  be 
expected  in  normal 
operation. 

Crystal  Oscillator 

Finally,  as  shown  in  Fig.  9, 
the  NAND  gate  can  be  used 
to  make  a  crystal  oscillator 
for  applications  that  require  a 
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Fig,  7.  Two  sections  of  the  SN7400  connected  to  form  a 
square  wave  oscillator.  See  text  for  description  of  circuit 
operation. 


IC1 A  must  always  remain  at  a 
"  V  as  long  as  one  input  is  at 
a"0".  A  logic  "1"  or  an  open 
circuit  at  pin  1  would  allow 
the  oscillator  to  run, 

Two  other  connections  of 
NAND  gates  to  form  square 
wave  oscillators  are  shown  in 
Fig.  8.  Like  the  oscillator  just 
described,  these  oscillators 
also  rely  on  the 
charge-discharge  cycle  of 
capacitors  to  provide 
oscillation.     In     all     these 


more  stable  clock  pulse  than 
that  yielded  by  the  previously 
described  square  wave 
oscillators.  As  can  be  seen  by 
comparison  with  Fig.  8(b), 
the  crystal  oscillator  is 
basically  the  same  as  the 
square  wave  oscillator  except 
for  the  replacement  of  one 
capacitor  with  a  quartz 
crystal.  The  upper  frequency 
range  of  the  NAND  gate  as 
used  in  this  application  is 
typically     15     MHz     though 
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Fig.  8.  Two  more  square  wave  generators.  The  oscillator  of 
Fig,  8(a)  will  oscillate  at  approximately  45  Hz.  The  oscillator 
of  (b)  will  have  a  frequency  of  about  50  kHz.  See  text  for 
description  of  how  frequency  may  be  varied, 


some  gates  will  oscillate  at 
somewhat  higher  frequencies. 
The  addition  of  a  trimming 
capacitor  in  the  circuit  of  Fig* 
9(b)  will  allow  for  netting  the 
oscillator  frequency  if  this  is 
deemed  necessary  in  certain 
applications. 

Conclusion 

The  list  of  applications  of 
the  7400  quad  NAND  gate 
presented  in  this  article  is  by 
no  means  complete.  Like  all 
other  devices,  its  possible 
applications  are  limited  only 
by  the  ingenuity  of  the 
circuit  designer.  The  basic 
simplicity  of  the  device  itself, 
its  low  price  tag,  and  its 
versatility  make  it  the  ideal 
device  from  which  the  digital 
logic     neophyte     can     gain 


valuable  insight  into  digital 
logic  circuitry.  ■ 
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FIG  9 A 


Fig.  9.  Two  examples  of  how  the  SN7400  can  be  connected  to 
form  a  crystal  oscillator. 
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Description  Price 

High   Speed    Dual   5-4    Input  0R/N0R 

$15.40 

1  GHZ  Counter  pividt  Bj  4  $7435 

1  GHZ  Counter  Dmdf  Bj  4  $11050 

UHF     PrescJJer     750     MHr  0     Type 

Fhp/Ftop  512.30 

Dual   TTL  VCM  $260 

Phase  Freq.  Detecior  $2.60 

ECL  VCM  $4.53 

600  MHz  Flip/Flop  With  Reifi    51Z30 

1   GHZ  248 /25b  Pr«tal*r  $29.90 

650  MHr  ECL/TTL  Pretcaler  51 6. 00 

650  MHj  ECL/TTL  Presca^r  524.60 

650  MM*  ECL/TTL  Preualer  516.00 

650  MHz  ECL/TTL  Prescattr  $24  60 

250  MHr  Prescater  $9.50 

250  MHr  Preicaler  $16.55 

250  MHz  Prescakf  $9  50 

250  MHi  PrescalEr  $16  50 


MONTH'S  Specials 


Fairchifd  VHF  Pre  scaler  Chips 


t/> 


UJ 

QD 

I- 


IP21 

2E26 

4X150C 

4*150A 

4CX250B 

4X25QF 

DK415 

5726/T160L 

SUA 

913 

931 A 

4652/8042 

5694 


$19  95 
54  00 
516  00 
$15  00 
524  00 
$22  00 
$2500 
S22  00 
57  95 
519  00 
59  S5 

532  00 
7289/2C39A  10 


6146A 

6146B/8298A 

6360 

6661 

6680 

6681 

6939 

79S4 

8072 

B106 

8156 

B95Q 

6LQ6 

rar  S12.50 


$4  25 

S5  50 
55  50 

51  00 
51  00 
SI  00 

55  50 
53  95 

532.00 
51  95 
S3.95 

$5.50 
S3.95 


Cr> 

z 

< 

U. 
CE 


New 
WCA  40290 

2N2B57 
2M3375 
2M3B66 
2M4072 
2N4427 
2 N 51 79 
2N55H9 
2N5590 
2N5591 


12  5*    Ft    T>p 

mm.  at  p.   in 

$185 

57  0D 
SI  08 
SI  50 
SI  20 
S68 
$460 
$6  30 
51035 


500MHz  2  waUi 
0  5  warn 


$2  48 


2N5637 
2N6Q80 
2N60S1 

2M6082 
2M6083 

2N6084 
2M6166 
MRfrjll 
MMCM918 


$20.70 

55.45 
58.60 

511  25 

512  95 
51375 
5B5.00 

$8.60 
$2  50 


MMT  2857  S2.50/N 


2543  N.  32ND  STREET 
PHOENIX,  ARIZONA  85008 
PH.  602  957  0786 
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6  Digit  LED  Clock  Kit  - 12/24  hr. 


I 


IN  QUANTITIES 
OF  1   TO  5 


I 


FN  QUANTITIES 
OF  6  OR  MORE 


KIT  INCLUDES 

•  INSTRUCTIONS 

•  QUALITY  COMPONENTS 

•  MONEY  BACK  GUARANTEE 

•  50  or  60  Hz  OPERATION 

•  12  or  24  HR  OPERATION 


6  —  LED  Readouts  {FND-70  .25  in.  Red,  com,  cathode) 
1  -  MM5314  Clock  Chip  (24  pin) 
13  —  Transistors 

3  Z  ?WD1C  wfl  ORDER  KIT  #850 

5  -  D?od«  AN  INCREDIBLE  VALUE! 

9  —  Resistors 
24  —  Molex  pins  for  1C  socket 

"Kit  ^850  will  furnish  a  complete  set  of  clock  components  as  listed.  The  only  additional 
items  required  are  a  7- ft  VAC  transformer,  a  circuit  board  and  a  cabinet,  if  desired/* 

Printed  Circuit  Board  for  kit  ^B50  or  ^850  4  {etched  &  drifted  fiberglass) $2.95 

Standard  Transformer  1 1  S  VAC/8  VAC 1.50 

Molded  Plug  Transformer  115  VAC/1  O  VAC  (with  cord)    -,..........,. 2.50 

Plexiglas  Cabinet  II  red  chassis,  white  case  [see  below)    -  .  -  „ .....,.,.**,.♦  5.95 


KIT 


same  as  ^3J50  except  larger  .4"  LEDs $1 1 ,95 


Will  free  1C  digital  clock  from  ac  tlmebase  and 
allow  12  VDC  operation.  Use  in  car,  van,  boat, 
camper,  etc.  6/28.95,  5,95  each. 

(4.95  when  purchased  with  any  clock  kit.) 


60  Hz  XtaJ  Timebase  Kit 

Power:  5*1  6  VDC/Z5  mA  @  1 2  VDC 

Size:  PC  board  approx  1  "x2" 

Accuracy:  ^2  ppm  (adjustable) 

This  is  a  complete  -  single  IC  kit  with  info  for  easy  hookup  to  most  IC  clocks. 

Jumbo  Digit  Conversion  Kit  for  LED  clocks.  Kit  provides  a  multiplex  dispfay  board  and 
six  .5"  LED  digits  (FND-5Q3  or  FND-510).  LEDs  require  only  5  mA/seg  and  can  be  driven 
by  most  any  LED  clock  circuit.  Data  for  displays  and  hookup  included.  (Connections 
from  this  board  will  line  up  point  to  point  with  kit  #850  PC  board).  Specify  common 
anode  or  cathode  displays   . .  . J.  S9.95 


Jumbo  Digit  Clock  Kit  Complete  —  Kit  features  six  »5"  red  digits.  All  components,  PC 
boards,  plug  transformer,  line  cord,  etc.  Uses  mm53t4  \Cr  50/60  Hz  op.P  12  or  24  hr.  (will 
fit  cab,  I)  Kit  =5314-5  complete  less  case    ,.,...»•. ...««•• $19.95 


6  Digit  LED  Clock-Calendar-Alarm  Kit 

•  12/24  HR  TIME  •  JUMBO  DIGITS  fMAN-64)  •  28-30-31  DAY 
CALENDAR  •  AC  FAILURE/BATTERY  BACKUP  •  24  HR  ALARM  - 
W  MIN.  SNOOZE  •  AL  TER NATES  TIME  (8  SEC)  AND  DA  TE  (2 SEC) 
OR  DISPLAYS  TIME  ONLY  AND  DATE  ON  DEMAND  •  THIS  KIT 
USES  THE  FANTASTIC  CT70Q1  CHIP.  FOR  THE  PERSON  THAT 
WANTS  A  SUPER  CLOCK  KIT  (TOO  MANY  FEATURES  TO  LIST)! 


COMPLETE  KIT,  including 

som  Hi  OP     Power  S^W^Vi  Line  Cord, 
Drilled  PC  Boards,  etc. 


X 


ORDER  KIT 
#700 IB 

(CASE  NOT  INCLUDED) 


Kit    37001 -C  same  as  #7001  8   but   has  different    LEDs.  Uses  4  DL  747  .63" 
digits  &  2  MAN-7  .3"  digits  tor  seconds.  Complete  kit,  less  case. 


$42.95 


CABINET  I 


3"  HIGH 
614"  WIDE 
57,"  DEEP' 


y 


GREAT  FOR  CLOCK  8. 


G 


33H 


/     CLOCK  CALENDAR  KITS 

-\       Wh.te   Piexiglas  Case 
/  Specif*  RED  or  GRAY 
PreiiglJt  Chassis 


Chassis  Serves  As  Bezel  To  Increase  Contrast 
of  Digital  Displays,  Use  Gray  With  Any 
Color  -  Red  With  Bed  Displays  Only  {Hed 
LED'i  with  Red  Chassis  Brightest)  ^c  Qc  pa 


CABINET  II 

2V/'  HIGH 
4%"WIDE 
5%"  DEEP 

(Ideal  for  Kit  =^50  above.) 

All  Piexiglas  Red  Chassis,  White  Case. 

Red    Chassis    Serves    As    Bezel    To    Increase 

Contrast  of  LED  Displays.  oti  qc 


GREAT  FOR 
SMALLER 
CLOCK  KITS 

NEW! 


7-SEG  LED 


Common  Anode 


MAN-64  AL 
MAN -8 
MAN  7 
DL  707 

FNO-510 

Common  Cathode 
HP5082  7702  RED 
FND-70 
FND-71 
FND-503 
DL-33MMB 
FND  359 


RED 

YELLOW 

RED 

RED 

RED 


RED 

±1 

RED 

RED 

RED 


4" 

.3" 
.3" 
5* 

3" 

25" 

25" 

5" 

3  *  ,1" 

4" 


Si, 25  ea 
.95 
.95 

.95 
1.35 

1.25 

♦  50 
.50 

1+35 
.49 

.95 


^g>   JUMBO  RED  LEDs 
^^    12/81.00 


100  for  $7.50 


Bipolar   LED's  Lights  Red  One  Polarity  Green 
Rev.  SI. 25 


25  AMP  FULL  WAVE  BRIDGE  100  PIV 


$1.95  ea.    1N4148 

1N914 
3/$5.00         1N4007 


25/$1100 
25/51.00 
12/51.00 


■■    ■     ■ 


CLOCK  ICs 

CT-7G01  cfock-cal-alm  , 

MM53l4clocl< 

MM5316alarm  clock  .  . 
MM5369  xtal  TB  IC  .  .  . 


■    »    » 


.  .  .  $7.95 
....*.  $3.95 

.  .  .  i  .  ijH.yo 
$2,95 


Motorola    2N2501    High   Speed   Switch  Silicon 

NPN  350MHzhFE50 

8/S1 .00 100/59.00  1000,  $55.00 

2N2554  PNP  Power  Amplifier 
Stud  Mount  Case                                   2  for  $1 .00 
80V.  3A.  

Burroughs  Panaplex  II  Display 
11  Digit  .25"  char,  gas  discharge 
$2.95  each 2/S5.00 

Mini  Slide  Switch  SPDT 6/$1.00 

Reg  Slide  Switch  DPDT 8/$1 .00 

Push-button  Switch  N.Q,    .  . , 7/$2,00 

Rocker  Switch  SPDT    6/Sl,0Q 

Spectrol  10K  Pot 
3/8"x3/8"x1/4"  high . 2  for  $1.00 

~ 

CMOS  Mieropower  PLL 
RCA  CD4Q46  AE $1 .50  5/S5. 

IC  SOCKETS  SOLDER  TAIL  LP 

14  pin-  9/S2  50/59.95 

16pm-4/S1  50/S11.50 

18  pin-  3/S1  50/S14.50 


Opto  Isolator 
By  Monsanto 


House  # 
2  for  $1 .00 


PLEXIGLAS  FOR  DIGITAL  BEZELS 


Gray  or  Red  Filter 

3Ji  x  6"  x  1/B"  Approx.  Size 

4  for  $3.00 


95rfea 


25k  or  4.7k  PC  Trimmers 
6  for  $1,00 


LM-309K  5V.  Reg  ,  .  , 


.  ,  ST. 25 


Printed  circuit  boards  for  clock- 
calendar^alarm  kit  (CT-7001  IC),  sold 
separately  with  instructions  and  parts 
list. 

Set  of  2  -  S7.95  specify  #7001 B  or 
#7001 C, 

PC  boards  are  drilled,  etched,  fiberglass 
with  solder  plating  and  screened  com- 
ponent layout. 


Transistors  5  for  $1,00 

2N1991  PNP 

2N2222A  NPN 

2N2369  NPN 

2N3394  NPN 

2N3704  NPN 

2N4I25  PNP 

2N4249  PNP 

2N4437  NPN 


T0-5 

TO- 18 

TO-92 

TO-92 

TO-92 

TO-92 

TO-92 

TO-92 


555  Timer 


2  for  1.00 


565  PLL 


.95 


TELEX  (one  ear)  HEADSET 
2k£l  Impedence       $2.95ea. 


A/FtyFND-359/V£W 

Jumbo  .4'*  7-Seg  LEDs 

Red  Common  Cathode 

S.95  ea.  10/S8.50  100/S79.00 

{Direct  Plug  Replacement  for  FND-70) 


BankAmericard,  Master  charge  or  C.O.D.  order  accepted  by  phone  day  or  evening. 
VVa  Pay  All  Shipping  in  Continental  U«S.A,  Orders  under  $15  add  $1  handling.  Fla.  res.  add  4%. 
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Pfn-ovt  &  Furtr.ltoml  Description  Si  95 
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YOUR  BEST 
THEFT 

PROTECTION! 


PATENT  APPLIED  FOR 


TM 


Quick  Release  Adapter 
for  Trunk  Lip  Antennas 


//    £~~~ 


/ 


USES  YDUH  EXIS 


KMH 


MOUNTS  EASILY  INSIDE  TRUNK  WITH  ONLY  2  SCREWS 


ADVERTISE  YDUH  RADIO  1NSTA 


TO  THE  RADID  THIEF 


IF  YOUR  DEALER  DOESN'T  HAVE  THE  F01LER 
IN  STOCK,  ORDER  DIRECT.  ADD  50c  POSTAGE 
&  HANDLING.   TEXAS  RESIDENTS  ADD  5%  SALES 
TAX.  SEND  CASHIER'S  CHECK  OR  MONEY  ORDER 
FOR  PROMPT  SHIPMENT. 

_  DEALER  INQUIRIES  INVITED  _ 


South  Com,  Inc. 

P.O.BOX  11212         FORT  WORTH,  TEXAS  76109 


Tired  of 
"CB- Quality" 
Cables? 


INEXPENSIVE  ASSURANCE  OF  THE  MOST 
CRITICAL  LINK  IN  YOUR  2-WAY  SYSTEM! 

Regardless  of  how  much  you  spend  on  your  radio  and  antenna 
system,  they  can't  do  their  best  job  unless  all  of  your  output 
power  gets  from  the  radio  to  the  antenna,  and  all  of  the  weak 
signals  get  from  antenna  back  to  radio.  The  road  both  power 
and  signals  use  for  this  trip  is  your  coaxial  cable.  Obviously, 
then,  if  the  cable  is  broken  or  contains  losses,  you  won't  get 
the  performance  you  paid  for,  yet,  very  few  radio  operators 
pay  any  attention  to  the  quality  of  the  cable  they  buy.  nor  do 
they  replace  it  periodically.  Even  the  best  of  cable  weatners, 
ages,  and  develops  Josses.  The  coax  cable  is  the  Jeast  ex- 
pensive part  of  your  system.  The  difference  in  the  best  and 
the  cheapest  you  can  buy  is  only  a  couple  of  dollars  at  worst 
and  yet  it  can  literally  "make  or  break*1  your  performance. 

Most  cable  available  today  in  ready-made  lengths,  and  most 
cabte  furnished  with  new  antennas,  has  three  I ess- than- des »r- 
able  characteristics. 

First,  most  such  cables  have  a  single  center  wire,  which 
breaks  with  bending,  twisting,  and  day  to-day  handling. 
SouthCorn's  cables  have  a  19-strand  center  wire,  so  all  19 
strands  must  break  before  the  cable  loses  connection. 

Second,  most  cable  does  not  have  full  shielding.  You  can  peel 
back  a  small  section  of  the  outer  black  insulation,  and  you 
can  see  the  inner  insulation  through  "holes**  in  the  braid. 
SouthCom's  cable  is  fully  shielded! 

Third,  most  cable  uses  bare  copper  conductors,  and  you  know 
bow  quickly  bare  copper  can  corrode.  SouthCom's  cables  use 
tinned  copper  to  resist  corrosion. 

Connectors  vary  widely.  Solder* on  types  are  the  most  com- 
mon, yet  they  require  a  lot  of  heat  which  can  partially  melt 
the  inner  insulation,  and  distort  the  shape  of  the  cable.  In 
addition,  you  can't  tell  how  much  of  the  braid  has  actually 
been  soldered  through  the  four  tiny  holes  in  the  fitting.  South- 
Corn  uses  AMP.  inc.  air-crimped  connectors,  which  require  no 
heat,  and  assure  a  solid  bond  to  all  of  the  braid.  Because  of 
the  inner  construction  of  the  connector,  it  is  aimost  impossi- 
ble for  a  South  Com  cable  to  short* 

In  seven  months  of  product ion„  we  have  had  only  one  report 
of  a  defective  cable'  Quite  a  record.  Part  of  this  record  can 
be  attributed  to  our  quality  control  which  checks  every  cable 
for  5WR  and  power  loss,  not  just  continuity-  We  think  the 
quality  we  build  in,  and  the  care  with  whtch  we  put  our  cab- 
les together  makes  them  worth  a  little  bit  more.  Since  you  re 
surely  entitled  to  the  performance  you  paid  for  when  you 
bought  your  radio  and  antenna,  you  should  insist  on  SouthCom 
cables.  If  your  dealer  won't  get  them  for  you,  we  will  ship  to 
you  from  the  factory.  Add  S  1 ,00  postage  and  handling,  Texas 
residents  add  also  5"  saEes  lax.  Send  cashier's  check  or 
money  order  for  immediate  shipment. 

58-3        3-ft.  cable  PL-259*s, *  S3.98 

5B-6        6-ft.  cable/PL-2£9's - 4.8S 

58-12    12-ft.  cable  PL-759*s 5.65 

58-20    2G-ft.  cable/PL-259's.  .....* *-50 

58-20L20-ft.  cable,  PL-259-sotder  lugs, 5.95 

58-50    50-fU  cable/PL-259's 9-95 

REPLACE  WITH  SOUTHCOM  CABLES  TODAY .  ■ 
GET  THE  PERFORMANCE  YOU  PAID  FOR! 


SouthCom,  Inc. 

P.O.BOX  11212         FORT  WORTH,  TEXAS  761 
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HAM 

DIES 

OF 

BURST 

BLADDER 


Word  has  Just  reached  the  73  offices  of  the 
recent  departure  for  that  great  DXpedttion  In 
the  skv  of  a  verv  avid  73  reader.  Upon 
investigation  it  was  ascertained  that  said  ex  ham 
had,  shortly  before  hts  demise,  received  delivery 
of  a  bundle  of  back  issues  of  73.  Apparently 
these  so  captured  his  attention  that  other 
functions  were  totally  forgotten. 

BE  WARNED.  Back  issues  of  73  should  be 
taken  in  moderation.  Even  though  th«y  arrive 
in  bundles  of  twenty,  no  more  than  two  should 
be  read  at  any  one  sitting. 

Back    issues  are  available  in  three  different 

assortments  —  vintage,   midyears  and  recent.  These  are  packed  by 

the  mentally  handicapped  (73  is  an  equal  opportunity  employer),  so 

no   specific   issues  can   be  requested  ,  , ,  you  take  what  you  get  .  .  . 

the    only    guarantee    is    that  all   writ   be  different  and  some  will  be 

musty,  particularly  the  VINTAGE  BEAUTIES. 

The  supply  of  these  FANTASTIC  GEMS  is  very  limited  so  run 

dp  not  walk  to  your  checkbook  and  flip  the  $8.00  per  bundle  to  us 

right  now. 

*U  D3CK  I5SUBS  Of  /■£ «>>««*.il.t*44l»>aaa***ia«».«  %pO-UU 


BRAND  NEW!  DICTIONARY 

This  new  microcomputer  dictionary  fills  the  urgent  need  for  all 
computer  people,  engineers,  scientists,  industrialists,  communica- 
tions people  —  as  professionals,  amateurs,  teachers,  or  students  —  to 
become  quickly  acquainted  with  the  terminology  and  nomenclature 
of  a  new  revolution  in  computer  control  capabilities  in  areas  that 
pervade  most  of  man's  daily  activities. 

Over  5000  definitions  and  explanations  of  terms  and  concepts 
(704  cages?  relating  to  microprocessors,  microcomputers  and 
microcontrollers.  There  are  also  separate  appendices  on:  program- 
mable calculators,  math  and  statistics  defini- 
tions; flowchart  sy moots  and  techniques: 
binary  number  systems  and  switching 
theory;  symbol  charts  and  tables;  summaries 
of  BASIC  FORTRAN  and  APL,  In  addition 
I  here  is  a  comprehensive  electronics' 
computer  abbreviations  and  acronyms 
section. 


MICROCOMPUTER 


Dictionary  &Guide 


DICTIONARY 


$15.95 


4& 


^ 


Hundreds  of  new  listings  ,  .  .  listed  by  both  location  and  frequency 


.  .  .    dual   listing.   Invaluable  for  your  car  .  .  , 
you    travel.    This    is    the    ONLY    complete 
published.   Almost  3000  repeaters   listed   in 
from  all  over  the  entire  world. 


FM  Atlas 


...».*»  +  *  .a 


find  those  repeaters  as 
list  of  repeaters  being 
this  issue  ,  .  .  repeaters 


only  $1.95 


BIGGEST 

BARGAIN 

YET 

Tibi  n«-.v  1001  c.rcuilE  is  avail 
•hla  fut  only  tfl.95  fjpd.  Thn  n*K1 
tim*  voiJ  %v«nl  ■  circuit  tew  juit 
about  anything  eat  Your  heart  Bill 
ItuH  you  d>fJn't  land  for  tfti-s  book 
ihr  lim  lim*  vau  read  about  It- 
Vou  u  bfillvr  ordvr  Th*  book  right 
*fMY     D*tOT*  iUmv   run  Out 

1001  ElActrofiic  CtTciirt*  ,  .    59.95 
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The  ONL  Y  Complete 
License  Study  Guides 


filial 


AMATEUR  RADIO 
GENERAL 

CLASS 
LICENSE 
STUDY 
GUIDE 


GENERAL 
$5.95 


Startling 
Learning 
Breakthrough 


s V 

|    MY1U  T«(Q*»  t*m    ] 

/■ *                - *\ 

NOVICE  THEORY  TAPES 
Set  of  4  Tapes  only  $13.95 


You'll  w  jnimjntirtj  .11  hon  ■h>Iv  inndr 
I***  iheO'V  <S  rtfwn  vai  tit*  M  *%f>l*n*d  Df% 
itm?  taptn  Thrw  i-ipn  ft*  tf*o*Y  *ftd  on*  ot 
ijuesiioni  and  *vu*-m  inun  ih#  ijim  Va»*ct 
eum    give   y&u    rhf  vdqr  VDM   r»d  »□   btpft 

73  n  inrc-HTtrf  m  hfflpifif  <pH  nvt»  jnvi 
iewr* .  io  Mii  qrtrmo  you  trw  tomDJ*t*  1*1  o* 
taut    uph    f&»    rt»    iftcrodibJir    M*  pr*cfe    o' 

Sc«ni'lH  *J¥*  (Hovtn  tHji  you  tejtn  Uyne* 
bv  'iT-nm^  rh«V  by  '*-»<*'»«  brcjuvr  vou  CJ*» 
pt*Y  ^  cakWtie  iJ0e  0*#«  #«d  OrVff  in  vOur  vojk 
time  ever*  Ahrfr  yLMtf  df  rviiq'  Vou  qpt  mgi 
incf  mi*re  in'q  each  limr  v'-'M  h#> 

Vou  pni  pioqitftt  «viHour  wlifJ  lundtfr 
mentals  Thnt  lour  hmj'-lonq  tjpti  qnpv  vou  j.ii 
rh*  basin  vou'tl  rwtrf  in  pm  tfw  Notnce  iuin 
easily  You'll  tuwi  jn  umlf*i  binding  of  ihr 
tkp&icf  -shich  *sih  rw  innMluflbtt  id  you  tar  in* 
(«it  ol  your  lit*1  Csn  you  aMtirrt  m  ijkp  yaw 
Novice  itim  vtn  incur  Urn  i.nrfninq  to  Ycwr 
rape*' 


SSTV 

HANDBOOK 


AMATEUR 
RADIO 


ADVANCED 
$3.95 


VHF  PROJECTS  FOR 

AMATEUR  AND 
EXPERIMENTER 

A  must  for  the  VHF  op.  Opening  chap- 
ters on  operating  practices  and  getting 
started  in  VHF,  both  AM  and  FM.  followed 
by  58  chapters  on  building  useful  test 
equipment,  modifying  existing  and  surplus 
gear,  $4.95 


STUDY 
GUIDE 


EXTRA 

CLASS 

$4.95 

FCC  exams  got  you  scared? 
Frustrated  by  theory  fundamentals? 
There's  no  need  to  worry.  73's  four 
License  Study  Guides  will  help  you 
breeze  through  any  of  the  four  tough 
exams!  They  are  the  ONLY  guides  which 
cover  ALL  the  material  you  will  have  to 
know.  Many  amateurs  find  that  one 
quick  reading  through  our  guides  is 
enough  to  get  them  through  with  no 
sweat. 


SLOW 
SCAN 

TEEVISION 
HANDBOOK 


■ 


This  excellent  book 
tells  all  about  it,  from 
its  history  and  basics  to 
the  present  state-of- 
the-art  techniques.  Con- 
tains chapters  on 
circuits,  monitors, 
cameras,  color  SSTV, 
test  equipment  and 
much  more, 
Hardbound  57, 
Softbound  $5. 


- 

Ih^ 

» — * T>iri 

"■— "  ; 

- 

2M  FM  HANDBOOK 

Contains  almost  every  conceivable  cir- 
cuit that  might  be  needed  for  use  with  a 
repeater,  All  circuits  explained  in  detail.  All 
aspects  covered,  from  the  operator  to  the 
antenna*  $5,95 


PRACTICAL 

TEST  INSTRUMENTS 
YOU  CAN  BUILD 


37  timpie  teit  imtrunntnt i  yau  can  tnaHv 

cover*    vOMt,    VTvMi,    Mm  I  conductor 

testing  unfti.  djp  mturi.  w»Tt  mvtsri,  ana 

just     about     unvthJng    miwm    vnu     m,ght    r.eed 

around  the-  tfrtl  lab  and  h*m  thick.  S4.9Si 


tmn  *u*.jh 


RF  and  DIGITAL 

TEST  EQUIPMENT 

YOU  CAN  BUILD 

RF  bunt,  function, 
tquarc     wave     gener 
atOfS,    v  si  rafale    length 
pulse      generators      - 
100    kHj    marker,    ■•* 
.i  nc j    r|    sweep    genei- 
aiDf%,  audio  osc.  il  -1  \ignal  micctwr.   146 
MH/     synthesJ^er,      digital     ^eadOLiti     lot 
eoiKitet %,  iteweral  coumeri,  pretcalfi   mfc 
wa^E meter.  e\c.  2S2  pages  S5  95 
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NEW  CODE  SYSTEM 


FOUR  SPEEDS  AVAILABLE 


5  WPM  This  is  the  begin- 
ning tape  for  people  who  do 
not  know  the  code  at  all.  It 
takes  them  through  the  26 
letters,  10  numbers  and  nec- 
essary punctuation,  complete 
with  practice  every  step  of  the 
way  using  the  newest  blitz 
teaching  techniques.  It  is 
almost  miraculous*  In  one 
hour  many  people  —  including 
ktds  of  ten  —  are  able  to 
master  the  code.  The  ease  of 
learning  gives  confidence  to 
beginners  who  might  other- 
wise drop  out. 


6  WPM  This  is  the  practice 
tape  for  the  Novice  and  Tech- 
nician licenses.  It  is  made  up 
of  one  solid  hour  of  code,  sent 
at  the  official  FCC  standard 
(no  other  tape  we've  heard 
uses  these  standards,  so  many 
people  flunk  the  code  when 
they  are  suddenly  —  under 
pressure  —  faced  with  charac- 
ters sent  at  13  wpm  and 
spaced  for  5  wpm).  This  tape 
is  not  mamorizable,  unlike  the 
2any  5  wpm  tape,  since  the 
code  groups  are  entirely  ran- 
dom characters  sent  in  groups 
of  five.  Practice  this  one  dur- 
ing   lunch,    while    in    the    car, 


anywhere  and  you'll  be  more 
than  prepared  for  the  easy 
FCC  exam, 

14  WPM  Code  groups 
again,  at  a  brisk  14  per  so  you 
will  be  at  ease  when  you  sit 
down  in  front  of  the  steely 
eyed  government  inspector 
and  he  starts  sending  you  plain 
language  at  only  13  per\  You 
need  this  extra  margin  to  over- 
come the  panic  which  is  uni- 
versal in  the  test  situations. 
When  you've  spent  your 
money  &nd  time  to  take  the 
test  you'll  thank  heavens  you 
had  this  back  breaking  tape. 


21  WPM  Code  is  what  gets 
you  when  you  go  for  the 
Extra  Class  license.  It  is  so 
embarrassing  to  panic  out  just 
because  you  didn't  prepare 
yourself  with  this  tape. 
Though  this  is  only  one  word 
faster,  the  code  groups  are  so 
difficult  that  you'll  almost  fall 
asleep  copying  the  FCC  stuff 
by  comparison.  Users  report 
that  they  can't  believe  how 
easy  20  per  really  is  with  this 
fantastic  one  hour  tape.  No 
One  who  can  copy  these  tapes 
can  possibly  fail  the  FCC  test. 
Remove  all  fear  of  the  code 
forever  with  these  tapes. 


ONLY  $3.95!  73  is  in  the  publishing  business,  not  tapes,  so  these  are  priced  much  lower  than  anyone  else  could  sell 
them.  Have  you  ever  seen  one  hour  cassettes  for  under  $6?    For  1st  class  mail  add  25d  per  tape  ordered, 


Hot  off  the  press,  the  NEW  VHF  Antenna  Handbook  details  the  theory, 
design  and  construction  of  hundreds  of  different  VHF  and  UHF  antennas  ,  .  . 
antennas  for  FM,  for  DXing,  for  repeaters,  for  mobiles,  for  emergencies,  for 
contests,  quickies,  mammoth  arrays  .  .  ,  EVERYTHING  IS  RIGHT  HERE! 

A  practical  book  written  for  the  average  amateur  who  takes  joy  in  building, 
not  full  of  complex  formulas  for  the  design  engineer.  Packed  with  fabulous 
antenna  projects  you  can  build. 

This  quality  reference  book  would  normally  sell  for  as  much  as  $5  or  S6\ 
but  the  publishers  have  agreed  to  keep  the  price  at  an  inflation  fighting  price 
of  $2.95.  Send  cash,  check  or  money  order  .  .  .  or  give  your  Master  Charge  or 
BankArnencard  number  . .  .  ORDER  TODAY! 

Dealer  inquiries  invited 


#B  ^2f  at*   ¥     ^  some  I joii  can  Ik?  proud  of, 
l^vLv  •      and-save  monpif ! 
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ONL  Y  $6  for  250,  $10  for  500,  $1 5  far  1 ,000,  and  $20  for  2,000. 

How  can  73  make  such  beautiful  cards,  printed  on  the  best 
coated  stock,  available  for  about  half  the  regular  cost?  Our 
business  is  73  Magazine  and  QSLs  just  help  keep  things  going 
during  slack  days  of  the  month.  We  do  this  at  cose  just  to  keep 
busy  —  you  get  the  benefit.  How  many  shacks  have  your  QSL 
card  proudly  on  display? 

The  world  and  satellite  are  printed  in  blue,  your  name, 
address  and  call  are  in  black.  The  QSO  information  is  a  standard 
form  on  the  back. 

DOMESTIC  ORDERS  ONLY 


LAST  CHANCE  TO  ORDER! 


Be  the  first  in  your  area  with  a  special  B  (CENTENNIAL  QSL  card. 

Those  cards  ar&  gorgeous  —  red,  white  and  blue  {you  ware 
expecting  fuscia  and  mauve?).  And  they  are  100%  custom  made  «  .  . 
with  the  exception  of  the  bicentennial  design  and  contact  report 
farm  on  the  back  .  .  ,  you  can  have  your  own  call  letters  (unless 
you'd  rather  be  AC2NSD/1  for  a  year  (which  is  no  bargain,  believe 
it). 

You  also  get  your  own  name  and  address  on  the  card  [unless  you 
happen  to  be  another  Wayne  Green,  which  happens). 

These  cards  are  ganged  up  into  large  batches  and  run  off  the  73 
presses  in  between  other  work,  so  you  don't  get  overnight  delivery, 
but  you  do  end  up  with  a  fantastic  QSL  at  a  ridiculously  low  price 
(and  there  are  a  lot  of  fans  for  that  sort  of  service  these  days). 

Suggestion:    order  today,   right  now.   not  later,   not  next  week. 
Send    cash,    check,    money    order,    I  RCs,    Master    Charge   or    Bank 
Arnerjcard  numbers  *  «  .  send  something  negotiable. 

DOMESTIC  ORDERS  ONLY 
A  flow  4  weeks  for  delivery. 


RTTY  HANDBOOK 


A  comprehensive  book  cover- 
ing all  areas  of  radio  teletype, 
from  getting  started  with  the 
basic  principles,  what  equipment 
to  procure  and  how  to  make  it 
work. 
RTTY  Hdbk    $5.95 


73  VERTICAL,  BEAM  AND  TRIANG  LE  ANTENNAS 

by  Edward  M.  Noll  W3FQJ 

Describes  73  different  antennas  for  amateurs.  Each  design  is  the 
result  of  the  author's  own  experiments:  each  has  actually  been  built 
and  air-tested.  Includes  appendices  covering  the  construction  of 
noise  bridges  and  antenna  line  tuners,  as  well  as  methods  for 
measuring  resonant  frequency,  velocity  factor,  and  standing  wave 
ratios.  1  60  pages. 

Just  S4.9S 

73  DIPOLE  AND  LONG-WIRE  ANTENNAS 

by  Edward  M.  Noll  W3FQJ 

This  is  the  first  collection  of  virtually  every  type  of  wire  antenna 
used  by  amateurs.  Includes  dimensions,  configurations,  and  detailed 
construction  data  for  73  different  antenna  types.  Appendices 
describe  the  construction  of  noise  bridges,  line  tuners,  and  data  on 
measuring   resonant  frequency,  velocity  factor,  and  swr,  160  pages. 

Just  $4.95 
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Computer  Library 


COMPUTER  PROGRAMMING 
HANDBOOK 

. . .  Peter  Stark  K20AW 
A  complete  guide  to  computer  programming 

and  data  processing.  Includes  many  worked  out 

examples  and  history  of  computers*  $8,95 


WHAT  TO  DO 

AFTER  YOU  HIT 

RETURN 


48 


P.CCs  FisrBookof 
Computer  Games 


What  To  Do  After  You  Hit  Return 

PCC's    first    book    of    computer    games    *  .  * 

different  computer  games  you  can  play  in  Basic 

programs,  descriptions,  muchly  illustrated.  Lunar  land- 
ing, Hammurabi,  King,    Civil    2,    Qubic    5,   Taxman, 
Star  trek,  Crash,  Market  .  .  .  etc. 
WHAT  TO  DO .  ,  $6  95  pp. 


MY  COMPUTER  LIKES  ME 
,  . .  when  I  speak  Basic 

.Atbrecht 
An  introduction  to  Basic  .  . . 
simple  enough  for  your  kids,  tf  you 
want  to  teach  Basic  to  anyone 
quickly,  this  booklet  is  the  way  to 
go. 

MY  COMPUTER    $2.00  pp. 


IC  OP  AMP  COOKBOOK 

by  Walter  G.  Jung,  Covers  not  only  the  basic 
theory  of  the  IC  op  amp  in  great  detail,  but  also 
includes  over  250  practical  circuit  applications, 
liberally  illustrated.  Organized  into  three  basic 
parts:  introduction  to  the  IC  op  amp  and  general 
considerations,  practical  circuit  applications,  and 
appendices  of  manufacturers'  reference  material. 
592  pages;  Stf  x  814;  softbound-  Si 2.95 

TTL  COOKBOOK 

by  Donald  Lancaster.  Explains  what  TTL  \%t  how  it 
works,  and  how  to  use  it.  Discusses  practical 
applications,  such  as  a  digital  counter  and  display 
system,  events  counter,  electronic  stopwatch, 
digital  voltmeter,  and  a  digital  tachometer,  336 
pages;  51/*  a  814;  softbound.  S8.96 

RTL  COOKBOOK 

by  Oon  Lancaster.  Explains  the  how  and  why  of 
RTL  { Resistor  -Trans  tsfor  Logic)  and  gives  design 
information  that  can  be  put  to  practical  use.  Gives 
a  multitude  of  digital  applications  ranging  from  the 
basic  switch  to  the  sophisticated  counter.  240 
pages;  5H  x  8K;  softbound.  ^.50 


BASIC  .  .  .  by  Bob  Albrecht,  etc. 

Self-teaching  guide  to  the  com- 
puter  language  you  will  need  to 
know  for  use  with  your  microcom- 
puter. 324  pages.  This  is  one  of  the 
easiest  ways  to  learn  computer  pro- 
gramming. 

BASIC    ».*»......«»»■•...  33,95  pp. 
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TO  ORDER, 

CHECK  DESIRED  ITEMS  FROM  TH 

Ef 

n  Back  Issues  (8.00) 

n  Bicentennial 

D  Recent 

Q  250  (7.50) 

d  Midyears 

0  500  (12.50 

D  Vintage 

□1000  (20.00) 

O  Novice  Theory  Tapes  {13.95} 

O  Code  Tapes 

□  Microcomputer  Dictionary  (15-95) 

n    5WPM{3,95) 

D  Repeater  Atlas  {1,95) 

O    6  WPM  (3.95) 

□  Novice  Study  Guide  (4.95) 

H  14  WPM  (3,95) 

C  General  Study  Guide  (5.95) 

D21  WPM  (3.95) 

°  Advanced  Study  Guide  (3.95) 

O  Ail  four  for  513,95 

CI  Extra  Class  Study  Guide  (4.95) 

a  Bumper  Stickers  (.50) 

□  1001  Circuits  (9.95) 

OQSLs 

QVHF  Projects  (4.95) 

□  style  w 

D2M  FM  Handbook  {5.951 

E  Style  X 

QRF  and  Digital  Test  Equip  (5.95) 

Q    2S0  (6.00) 

D  Practical  Test  Instruments  (4.95) 

a  500  (tooo) 

Pi 000  (15.00) 

a 2000  (20.00) 

Name 

CM 

Arirfrp^ 

f!ity 

StatP                      7ip 

HSSTV  Handbook 

□  Softbound  (5.00) 
E  Hardbound  (7.00) 


QVHF  Antenna  Handbook  12*95) 

^TTY  Handbook  15.95) 
Q  73  Vertical  Seam  Antennas  (4,95) 
0?3  Dipofe  Antennas  (4,95), 
D73  Binders  (6.00) 
D  Computer  Programming  (8,95) 
DWhat  To  Do  (6,95) 
O  My  Computer  Likes  Me  (2.00) 
D  Basic  (3.95) 

D  IC  Op  Amp  Cookbook  (12,95) 
QTTL  Cookbook  (S.95) 
Q  RTL  Cookbook  (5.50) 


D  Cash 
□  Check 


□  Mastercharge 

□  BankAmericard 


Awards  to  be  listed  (W  and  X  QSLs  only) 
Bicentennial  Call  (Bicentennial  QSLs)  — 


Mastercharge  - 


BankAmericard  i 


Expiration  date 


Mail  to.  73  MAGAZINE,     Peterborough,  New  Hampshire  03458  Signature 

Coupon  expires  in  60  days,    8/76  | 
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TS-1  MICROMINIATURE  ENCODER-DECODER 

D  Available  in  all  EIA  standard  tones  67X)Hz*2G35Hz 

D  Microminiature  in  size,  1^5xZ0x.65"high 

□  Hi -pass  tone  rejection  filter  on  board 

□  Powered  by  6-16vdc,  unregulated  at  3-9  ma 

□  Decode  sensitivity  better  than  lOmvRMS,  bandwidth,  ±2 Hz  max^  limited 

□  Low  distortion  adjustable  sinewave  output 
D  Frequency  accuracy,  ±25 Hz,  frequency 

stability  ±1  Hz 

□  Encodes  continuously  and  simultaneously 
during  decode,  independent  of  mike 
hang- up 

□  Totally  immune  to  RF 

Wired  and  tested,  complete  with 

K-l  element 

$59.95 

K-l  field  replaceable,  plug-in,  frequency 
determining  elements 

$3.00  each 


COMMUNICATIONS  SPECIALISTS 

P.O.  BOX  153 

BREA  CAUFORMIA  92621 

(714)  99&-3021 


SAVE  $80,000.00  IN  CRYSTALS 

LISTEN  TO  16,000  DIFFERENT  FREQUENCIES  WITH  NO  CRYSTALS 

UP  TO  $60.00  OFF  MANUFACTURER'S  PRICE 


MdftOJT  CI 

1  6  channels 
30-50  MHz 
146-174  MHz 
416-512  MHz 
CE's  Price  -  $296.95 


NNCLf!c 


MCP1 

16  channels 
31.18-51.655 
151.18-171.655 
451.18-471.655 
CE's  Price  -  $399,95 


WHAMO-10 

10  channels 

30-50  MHz 

146-174 

440-51 2 

CE's  Price  -S278.95 


I5BEI 

OPTISCAN 

10  channels 

30-50  MHz 

150-1  70  or  140^160 

450-470 

490-510 

CE's  Price  -  S339.95 


master  charge 

THE   IHtEflRINK   C»0 


"fittr 


BankAmericard 


ftvftffftt  m-w 


We  now  carry  a  complete  stock  of  CB  equipment  available  at  discount  prices.  24  hour 
Mastercharge- BankAmericard  order  &  information  line  6 16- 775-088 J.  Certified  check  or 
charge  card  on  mail  orders  for  Immediate  Shipment.  Dealer  inquiries  invited,  Michigan 
Residents  add  tax.  Foreign  orders  invited.  Write  or  call  for  free  catalog  &  specifications. 


TNI 

COMMUNICATIONS  ENGINEERING 

PO  BOX  415,  CADILLAC  MICHIGAN  49601 

CABLE  ADDRESS:  COMENG 


CALL  676-775  0881 
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"FACTORY  DIRECT  ONLY" 


WILSON  "WE-224"  MOBILE 


FEATURES 

24  Channel  Operation 
One  priority  Channel 
Selectable  1  or  10  Witti  Out 
10  7  Mo  no  lii  hie  F  titer  Installed 
455  KHz  Ceramic  Fitter 
3  Microvolt  Sensitivity  for  20  d8  Quitting 
Numerical  Readout  on  each  Channel 
Built  in  Mdjujtablfl  "Tone  Bum"  Generator 
Front  Panel  "Tone  Burst"  Control 
Accepts  Wilton  1402  &  1405SM  Xteb 
Individual  Trimmer  Capacitors  for  both  TX/RX 
Mosfef  Front  End 
Helical  Resonator 
High  V3WR  Protection  Circuit 
Reverie  Polarity  Protection  Circuit 
NBFM  *  15  KHz  Channel  Separation 
Built-in  Speaker 
Externa*  Speaker  Jack 
Dynamic  Microphone  Included 
Mobile  Mounting  Bracket  Included 
Quick  Disconnect  Power  Cable 
Frequency  Range  144-148  MHz 
SH"W  x  2W"H  x  9%"Q 
Weight:  5*  lbs. 
Power  Requirements: 

Source:  13£  VDC  ±  10% 

Receive:  ,45A 

Transmit:  2.6A  I10WI.  .7 A  (1  W> 


SPECIAL  INCLUDES: 

A,  WILSON  "WE -224" 

B.MOBILE  MIKE 

C  MOUNTING  BRACKET 

D.  146.52/52  SIMPLEX  CRYSTALS 


SUMMER  SPECIAL  on 


W 


2202  SM 


FREQUENCY  RANGE  220  -  225  MH* 


•  6  Channel  Operation 

•  Individual  Trimmers  on  all  TX/RX  Crystal* 

•  All  Crystals  Rlu»  In 

•  1  2  KHz  Ceramic  Filler 

•  10.7  ind  *55  KC  IF 

-  .3  Microvolt  Sensitivity  for  20  dB  Quwdnq 

•  W*if  HU  %  lb.  14  0£r  lest  Battery 

•  Battery  Indicator 

•  Sizei  IT/BkI  3/4  n  3  7/* 

•  Swltchable  I  &  2.5  Willi  Output 
®  12  VDC 

•  Current  Drain:    RX   14  MA,  TX  SOD  MA 

•  Mlcroiwilch  Mike  Button 

•  Unbreakable  Lagan*  Case 


USES  SAME  ACCESSORIES  AS  1405 

SUMMER  SPECIAL 


$ 


239 


95 


INCLUDES 

1  -  2202  SM 

2.  Flex  Antenna 

3.  223.50  Simplex  Installed 


4502  SM 

FREQUENCY  RANGE  420    450  MHz 


•  i  Channel  Operation 

•  Individual  Trlmmen  on  all  TX/RX  Crystals 

•  All  Crystal*  Plus  In 

•  12  KHe  Ceramic  Filter 

•  21.4  and  45$   KC  HP 

-    3  Microvolt  Sensitivity  for  2o  dB  Quieting. 

•  We  tent:  i  in.  14  oi,  less  Battery 

•  Battery  indicator 

•  Size:  e  7/1  ft  I  3/4  k  2  7/1 

•  Swltchable  1  &  t.a  Wafts  Output 
0  13  VDC 

•  Current  Drain:  RX    14  MA.  TX  SOD  MA 

•  Mlcrofwitch  Mike  Button 

•  UnOreakablc  Lexan      Ci« 


USES  SAME  ACCESSORIES  AS  1405 

SUMMER  SPECIAL 


ACCESSORY  SPECIALS 


$ 


279 


95 


INCLUDES 

1 . 4502  SM 

2.  Flex  Antenna 

3.  446.00  Simplex  Installed 


SPECIAL 
DESCRIPTION                                 PRICE 

BC1 

BATTERY  CHARGER 

f  J4  15 

£Pl 

Id  EA,  A  A  GOULD 
NlCAD  BATTERIES  .  . 

.    14.15 

BT1 

EXTRA  BATTERY 
TRAY,  .....fc'i..^i.. 

.    too 

LCI 

LEATHER  CASE 

■  ^*4*     nmw***'*9*t'*m*t 

*  11*15 

LC2 

LEATHER  CASE 
1405,  2202,  4501,.... 

.  %\jm 

SMI 

SPEAKER  MIKE  FOR 
EARLY  MODEL  1402 
9  PIN  CONNECTOR  .  . 

24.95 

5M2 

SPEAKER  MIKE  FOR 
ALL  NEW  HAND  HELDS 
WITH  ROUND  «  PIN 
CONNECTOR 24  95 

■E 

SUB-AUDIBLE  TONE 
ENCODER 
INSTALLED 

.    34.15 

TTP 

TOUCH-TONE  PAO  *  ,  * 

.  49,95 

INSTALLATION  AT 
TIME  OF  RADIO 
PURCHASE 

.  FREE 

INSTALLATION  AT 
LATER  DATEh  ADO  .. 

.    15,00 

XF+1 

10.7  KC  MONOLITHIC 
XTAL  FILTER . 

.  ,    9. 95 

CRYSTALS 

TX  or  RX 

(Common  Frequency 
Only) 

.  .  .3,75 

BC-l  BATTERY  CHARGER 


FACTORY  DIRECT  ONLY 


1405SM 
HAND  HELD 

5  WATT 
TRANSCEIVER 

144-148  MHz 


'239 


95 


FEATURES 


1402  SM 


*  6  Channel 
Operation 

Individual 
Trimmer*  on  all 
TX/RX  Crystals 

All  Crystals  Plug  In 

12  KHz  Ceramic 
Filter 

10.7  IF  and  455 

KC  IF 

.3  Microvolt  Sen- 
sttivity  for  20  08 
Quieting 

Weight:  1  lb.  14  oz. 
leu  Battery 

S-Meter/Battcry 
Indicator 

Size:  8  7/8  x  1   7/8 
x  2  7/8 

2.5  Watts  Minimum 

output  m  12  voc 

Current  Drain  RX 
14  MA  TX  500  MA 

Micro  switch  Mike 
Button 

High  Impact 
Plastic  Case 


1405  SM 


6  Channel 
Operation 

Individual 
Trimmers  on  all 
TX/RX  Crystals 

All  Crystals  Plug  In 

12  KHz  Ceramic 
Finer 

10.7  and  455 
KC  IF 

,3  Microvolt  Sen* 

iltiwlty  for  zo  dB 

Quieting 

Weight:  1  lb.  14  oz. 

less  Battery 

Battery  Indicator 

Size:  8  7/8x1  3/4 
x  2  7/8 

Switchable  1  &  5 
Watts  Minimum 
Output  &  12  VDC 

Current  Drain:  RX 
T4  MA  TX  400  MA 

(lw)  900  MA  (SW) 

Microswitch  Mike 
Button 

Unbreakable 
Lexan®  Case 


Shown  With 
Optional 
Touch-Tone  Pad 


Can  be  Modified 
for 

MARS  or  CAP 


SPECIAL 
ON  EACH 

RADIO 
INCLUDES: 

Flex  Antenna 

52/52 
Simpiex  Xtal 


10  Day 

Money  Back 

Guarantee 


90 
Day 

Warranty 


TO:  WILSON  ELECTRONICS  CORP.,  4288  S.  POLARIS  AVE.,  LAS  VEGAS,  NEVADA  89103,  (702)  739-1931 

ER  SPECIAL  DIRECT  SALE  ORDER  BLANK 


.  1 402SM  @  $1 64.95 
,  1406SM  @  S239.95 

.WE224@  $199,95 
,2202$M@  $239.95 
>4502SM@  $279.95 

BC1  @  $34,95 

fiPT  @  $14.95 

BT1  @  S6.00 

LCI  @  $11*95 

LC2  @  S1 1 .95 

SMI  @  $24.95 

SM2  @  $24.95 

TE1  @  $34.95 
(SPECIFY  FREQUENCY 


TTP  @  S49.95 

XF1  @S9.95 

TX  or  RX  XTALS  @  $3,75  ea. 

FACTORY  XTAL  INSTALLATION/ 

NETTING  @$7.50/Radio 

EQUIP  TRANSCEIVER  AS  FOLLOWS: 


XTALS    TX 
A           S2 

RX 

52 

B  * 

r                     , 

n 

E 

F. 

XTALS 
G 

M .  ^— — 

I.    

J 

K 

J 


TX 


RX 


ENCLOSEO  IS 
CARD# 


d  check  d  money  order 

□  mc        _bac 


EXPIRATION  DATE 
NAME 


ADDRESS 
CITY 


STATE 


ZIP 


SIGNATURE  

SHIPPING  &  HANDLING  PREPAID  FOR  SUMMER  SPECIAL 
NEVADA  RESIDENTS  ADD  SALES  TAX 
7  3  Valid  July  1  thru  31,  1976 


ND  PRICE ! 


m 


When  you  subscribe  l*~  to  73  Magazine  for  3  years  —  for  only  $18.00  (that's  what  you'd 
pay  for  one  year  at  the  newsstand  —  a  savings  of  S36.00  hard  cash!) 


73  for  only  $.50  a  copy  —  incredible!  The  best  amateur  radio  magazine  for  the  price  of  an  ice-cream 
cone.  73  is  the  biggest  amateur  radio  publication  available;  loaded  with  more  interesting  articles  (covering 
more  subjects),  more  projects,  more  ads  and  bargains  than  any  other  ham  magazine. 

To  insure  your  place  on  our  mailing  list,  do  not  turn  the  page  or  stop  by  the  refrigerator*  Simply  fill  out 
the  subscription  blank  below  and  let  73  do  the  rest. 

EXTRA  OFFER  ...  If  you  prepay  (include  your  check  with  subscription  order),  we'll  send  you  an 
additional  issue  of  73  as  a  bonus.  Offer  expires  12/31/76. 


THREE  YEARSQF  73  MAGAZINE  ....  S18.00WOW! 


Name, 


Address- 


Call 


City. 


State, 


.  Zip. 


□  New  Sub 

□  SI 8.00  Enclosed 


□  Start  with  next  Issue 

□  Renewal  or  Extension 


□  BankAmericard 
D  Master  Charge 

□  Bill  Me 


Card  Number, 
Signature  — 


.    Expiration  Date 


144 


QSL  FOTOKARD 


NOW  —  a  QSL  card  with  your  photo,  a  picture  of  your 
shack,  your  home  -  make  your  card  truly  personalized. 
Send  a  good  clear  picture,  and  preferably  black  &  white,  at 
least  2W'  x  IW  (square  formnlL  PHOTOS  WILL  NOT  BE 
RETURNED,  Include  your  name,  call,  address  and  zip 
code.  Go  first  class  with  your  QSL  one  you  can  really  be 
proud  of!  And  go  for  less  than  you  woutd  pay  anywhere 
else.  Cards  are  large  international  mail  size  with  complete 
QSO  info  on  the  back. 


WAC 
RRCC 


250  Cards 

500  Cards 

1 000  Cards 


•     ■  ■  •  • 


****** 


.  SI 2.00 
.  518,00 
.  $25,01 


Wayne  Green 
Pine  Street 
Peterborough,  N.H.  03453 
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BICENTENNIAL  QSL 

This  is  your  last  chance  to  order  special  Bicentennial  QSL 
cards.  No  more  orders  will  be  accepted  after  September 
15th.  You'll  kick  yourself  for  years  to  come  if  you  don't 
gel  in  on  the  bicentennial  fun  and  get  your  special 
bicentennial  QSL  cards.  These  are  special  prefixes  that 
aren't  going  to  be  around  again,  so  don't  miss  out  on  them. 
These  cards  are  only  available  with  your  special  bicen- 
tennial prefix  ...  so  just  send  your  regular  cail  and  well 
make  sure  you  get  the  right  prefix  to  go  with  it. 
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Special  Crystal 


Deals 


CALL  OR  WRITE 
FOR  OUR  LOW  PRICES 

Now  in  stock 
The  latest  in  Synthesized  and  crystal  rigs  available 

O  UR  HAMS  SER  VE  YO U! 


I  COM  22 A 


146-  148 


KLMMulti-2000  A 


144^148 
FM-CW-SSB 


Tennelec  Memory  Scanner 


30-50  146  170 
450^510  MHz 


ICOM  230 


1 46-1  48 

FM 


Icom  21 -A 


146^148 


See  Audioland  for  all  your  HAM 
and  AUDIO  product  needs 


Brimstone  144    14"49 

FM 


AUDIOLAND  is  now  offering  high  trade-in  prices  for  your  used  equipment.  Write 
for  trade-in  prices  and  price  quotes.  Now  in  stock  -  CUSHCRAFT  -  REGENCY  - 
SEE  -  HAL  COMMUNICATIONS  -  NEWTRONICS  -  HY  GAIN  -  AMPHENOL 
-  TURNER  -  E.V.  -  SHURE  -  STANDARD  -  TEMPO.  3000  xtals  for  most  rigs. 
Rotors  and  cables.  Stereo  and  Quad  equipment  -  and  much  more.  N.P.C.  regulated 
power  supplies.  All  major  charge  cards  accepted.  Several  finance  plans  available. 
Write  for  our  latest  trade-in  listing. 


36633  S.  Gratiot,  Mt.  Clemens,  Michigan  48043 

Phone:  (313)  791-1400 
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THE  NEW,  IMPROVED 
'ORIGINAL  BRIDGE'! 


I*l~* 


$21.95 


ADD  Sl-50  FDR  POSTAGE) 

Reads  forward  power 

and  SWR 

simultaneously. 

Handles  full  legal  limit 

Usable  3  thru  ISO  Mhz. 

Small  enough  for 

mobile  use. 


Quement  Electronics 

1000  So.  Bascom  Ave. 

San  Jose,  Ca  95128 

CALIFORNIA  RESIDENTS  ADD  SALES  TAX 


TOUCH -TONE  DECODER 


•  Dual  lone 
decode  r 
decodes  one 
Touch  Tone 
digit, 

•  Available  tor 
1.  3,3.  4,5.*.  7, 
I.  9.  0.  t.  * 
and  other  dual 
tones  HH>  3(joo 
Hz. 

•  Latch  and 
reset 
capability 
built-in 

•Operates  on 
any  tic  voltage 
from  4  0  to 
+  30  v. 


•  COR  control  built  in 

•  Relay  output  SP5T  ^  amp 

•  Octi I  plug- m  case 

•  Compact  5U"  square.  JJr  high. 

•  Free  descriptive  brochure  on  request 

TJ  Touch  Tone  Decoder    SJP. ¥5  PPD 

Specify  digil  or  tone  frequencies 

t  Include  sales  tax  in  Calif, ) 


How  You 

Can  Convert 
Your  Rohn 

25G  Tower  to  a 
FOLD-OVER 


CHANGE,  ADJUST  OR  JUST 
PLAIN  WORK  ON  YOUR 
ANTENNA  AND  NEVER  LEAVE 
THE  GROUND. 


BOX  455.  ESCONDIDO,  CA  92025 
Phone:  (714)  747-3343 


If  you  have  a  Rohn  25G 
Tower,  you  can  convert  it  to 
a  Fold-over  by  simply  using 
a  conversion  kit  Or,  buy  an 
inexpensive  standard  Rohn 
25G  tower  now  and  convert 
to  a  Fold-over  later. 

Rohn  Fold-overs  allow  you  to 
work  completely  on  the 
ground  when  installing  or 
servicing  antennas  or  rotors. 
This  eliminates  the  fear  of 
climbing  and  working  at 
heights.  Use  the  tower  that 
reduces  the  need  to  climb. 
When  you  need  to  "get  at17 
your  antenna  ,  ,  .  just  turn 
the  handle  and  there  it  is. 
Rohn  Fold-overs  offer  un- 
beatable utility. 

Yes!  You  can  convert  to  a 

Fold-over.  Check  with  your 
distributor  for  a  kit  now  and 
keep  your  feet  on  the  ground. 

AT  ROHN  YOU  GET  THE  BEST 


Unarco-Rohn 

Division  ol  Unarpo  Induslne*.  tne. 
P.O.  Bo* 2000,  Peoria,  Illinois  61601 
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Mike  Brame  WB8EQQ 
==41 1  75  J  9  Dorr  St. 
Toledo  OH  4S61  7 


EL  Cheapo  Signal  Tracer 


--test  gear  for  the  cheapskate 


Every  ham  needs  a  cheap 
signal    tracer  and  audio 
amplifier    at    some    Lime    or 


another.  I  discovered  my 
need  for  one  on  the  day  that 
I  connected  117  Vac  to  the 


audio  output  jack  of  my  six 
meter  receiver.  {Please  don't 
write  and  ask  how  I  did  this 
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—  there  are  painful  memories 
involved.)  When  the  smoke 
cleared,  the  two  audio  output 
transistors  and  their  trans- 
former were  in  such  a  mess 
that  they  were  eligible  for 
foreign  aid  (it's  a  Japanese 
receiver).  I  wanted  to  get 
back  on  the  air  fast,  so  I 
rummaged  through  the  junk 
box  unlil  I  found  a  cheap 
transistor  radio.  With  this,  a 
resistor,  and  a  capacitor,  and 
ten  minutes  of  work,  we  were 
back  in  business.  Best  of  all, 
the  transistor  radio  is  still 
usable  instantly  if  I  ever  fix 
the  six  meter  receiver. 

The  modification  to  the 
pocket  radio  involves  four 
steps.  First,  find  the  earphone 
jack    and    the   earpiece   and 


auoioiarmff 


finance 


Fig,  h  The  original  circuit. 


This  photo  shows  the  dropping  resistor  connected  to  the  positive  battery  terminal \  and  the  lead 
from  the  volume  control  to  the  externa!  jack. 


Photos  by  Mike  Likavec  WASNNX 
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TO  WXUMf 


TO  DIODE 


Fig,  2.  The  modified  circuit. 


This  photo  shows  the  diode  detector  (nest fed  snugly  between  two  i-fcans)  and  its  lead  (going  to 
the  jack), 


cord  that  plug  into  it.  Inside, 
the  jack  will  have  three  wires 
connected  to  it;  a  ground,  a 
lead  to  the  speaker,  and 
another  one  trailing  off  to  the 
innards  of  the  radio  some- 
where. This  last  wire  actually 
joes  to  the  secondary 
winding  of  the  audio  output 
ransformer  (see  Fig,  1 ), 

Leave  the  ground  wire  un- 
disturbed* Unsolder  the  wire 
:o  the  speaker  and  the  one  to 
he  innards,  both  at  the  jack, 

md  note  which  went  where. 
iolder  the  ends  of  these  two 
ogether  and  tape  them.  Now 
he  radio  is  permanently  con- 
lected  to  its  built-in  speaker. 
The  second  step  involves 
inding  the  point  where  the 
liode  detector  connects  to 
he  volume  control.  This  can 
■e  found  by  tracing  back 
rom  the  center   pin  of  the 
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volume  control  along  the  foil 
until  you  find  the  glass  diode. 
Unsolder    the    end    of    this 
diode     which    goes    to    the 
volume  control,  but  leave  the 
other  end  connected.  Solder  a 
piece    of    insulated    hookup 
wire  to  the  free  end  of  the 
diode.  The  other  end  of  this 
wire  is  soldered  to  the  pin  on 
the   earphone   jack    thai  was 
formerly    connected    to   the 
speaker.  Solder  another  piece 
of  insulated  wire  to  the  point 
on   the   circuit   board  where 
the  free  end  of  the  diode  used 
to  be*  The  other  end  of  this 
wire    is    connected    to    the 
remaining    pin    on    the   ear- 
phone jack  that  used  to  be 
connected     to    the    innards. 
Now,  without  a  plug  in  the 
earphone    jack,    the    pocket 
radio     will     play     normally, 
since   the    diode  detector    is 
connected  to  the  volume  con- 
trol once  again,  although  now 
through  the  contacts  of  the 
earphone  jack  (see  Fig.  2). 
For  the  third  step,  cut  the 


)'g.  3.  Battery  terminals  with  added  dropping  resistor. 


earpiece  off  the  end   of  its 

cord.  Strip  the  ends  of  the 
wires,  and  with  an  ohmmeter 
or  continuity  checker,  find 
out  which  of  the  wires  goes 
to  the  inner  pin  of  the  jack, 
and  mark  it.  The  other  lead  is 
the  ground  connection,  which 
can  be  connected  to  an  alliga- 
tor clip.  Solder  one  lead  of  a 
1  uF  capacitor  to  the  "hot" 
lead.  This  capacitor  will  keep 
stray  dc  voltages  out  of  your 
pocket  radio,  thus  preventing 
premature   trauma.   The  free 

end  of  the  capacitor  is  the 
probe  tip*  and  is  to  be  con- 
nected to  the  equipment 
under  test,  wherever  you 
suspect  audio  should  be.  With 
the  earphone  plug  inserted  in 
the  jack,  and  the  probe  con- 
nected to  the  circuit  under 
test,  you  should  now  hear  the 
desired  signal,  rather  than 
Olivia  Newton-John.  The  lead 
with  the  capacitor  can  be 
built  into  the  plastic  end  of  a 
discarded  ballpoint  pen,  to 
make  a  neater  probe  tip.  The 
voltage  rating  of  this  capaci- 
tor must  be  higher  than  any 


voltage  you  have  in  the  equip- 
ment under  test.  For  tube 
type  receivers,  600  volts  is 
usually  adequate,  while  a  50 
volt  capacitor  is  adequate  for 
transistor  receivers  and  hi-fi 
gear. 

If  you're  going  to  run  the 
pocket  radio  from  its  own 
battery,  this  step  may  be 
omitted.  If  you  would  like  to 
run  the  pocket  radio  from  the 
voltage  in  the  gear  under  test, 
this  formula  can  be  used  to 
find  the  right  value  of 
dropping  resistor: 

Resistance  s 

(Available  Voltage)  -  {Voltage  Needed) 
Receiver  Current 

For  example,  if  your  pocket 
radio  needs  9  V  to  operate, 
and  1  2  V  is  available,  and  the 
pocket  radio  draws  an  average 
of  about  .010  A,  then  by 
plugging  the  numbers  in: 


.01 


.01 


300 O  resistance  needed 

The  wattage  needed  for 
the  resistor  can  be  figured  by 
the  formula  |2R  =  P;  that  is, 

the  current  multiplied  by 
itself,  times  the  resistance, 
gives  the  needed  power  rating 
in  Watts.  In  the  example 
above,  it  would  be  (.01)  x 
(.01 )  x  300  =  .03  Watts.  A  % 
Watt  resistor  would  give  a 
more  than  adequate  safety 
margin.  If  you  Ye  planning  to 
use  a  150  V  supply  to  run  the 
pocket  radio,  a  14,1  k£2  at 
1.4  Watts  is  the  calculated 
value,  and  15  k£2  at  5  Watts  is 
adequate  and  a  practical  com- 
mon value.  This  resistor  is 
connected  between  the  posi- 
tive terminal  of  the  battery 
holder  and  the  supply  voltage 
point,  as  shown  in  Fig.  3  and 
the  photo. 

Once  completed,  the 
pocket  radio  can  be  used  nor- 
mally, and,  by  just  plugging  in 
the  earphone  plug/test  probe, 
it  becomes  a  signal  tracer  or 
audio  amplifier,  Total  cost  is 
less  than  fifty  cents  as 
promised,  and  you've  still  got 
your  radio.  « 
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FREQUENCY    SHIFT    KEYER 


I: 


WA3AJR 


March  Leavey,  MO,  WASAJR 
10- J  Ten tm ill  Lane 
PikesviUe  MD  21208 


FSK  with  the  SB-401 


-  -  simple  way  to  get  on  RTTY 
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R404 
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EX»STi*G   Sfi-<tGi  ClRCUiT 


ADDED    CIRC  JIT 


KEYBOARD 


TU 
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Flq«  h  Skeleton  FSK  network. 


f*t 
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In  the  good  old  days  (and 
when  1  say  good  old  days 
I  don't  mean  George  M. 
Cohan  days),  the  average  ham 
had  a  CW  or  CW-AM  (remem- 
ber that?)  transmitter  and  a 
separate  VFO.  For  those 
enterprising  enough  to  try 
radioteletype  (RTTY),  a 
simple  diode  keyer  applied  to 
the  cathode  of  the  oscillator 


tube  (another  oldie-but- 
goodie)  would  produce  a  fre- 
quency shifted  signal.  Those 
wanting  to  do  some  back- 
ground reading,  or  who  may 
still  have  a  separate  VFOand 
wish  to  try  the  old  way, 
should  refer  to  an  excellent 
discussion  of  a  "Shift-pot" 
circuit  in  QST,  May,  1965. 
Irv    Hoff,  a    RTTY   pioneer, 
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had  a  series  that  year  which  is 
required  reading  for  anyone 
contemplating  RTTY,  If  you 
are  going  to  use  the  old,  but 
venerable,  shift-pot  circuit, 
then  you  are  excused  from 
reading  the  rest  of  this  article, 
and  may  drool  at  the  ads 
elsewhere  in  this  magazine.  If 
not,  stay  with  me. 

Not  too  many  years  ago,  a 
new  beasty,  SSB  (or  5SSC,  as 
it  was  first  named)  hit  the 
airwaves.  In  order  to  put  one 
of  those  on  RTTY,  you  had 
two  alternatives:  Either  use 
the  rig  as  an  expensive  CW 
transmitter  and  use  a  shift- 
pot  circuit,  or  inject  audio 
tones  and  shift  them,  thus 
producing  FSK  at  the  output. 
Again,  Hoff  s  landmark  QST 
>eries  goes  into  much  detail 
3n  this.  The  AFSK  input 
ipproach  is  certainly  simple, 
out  unless  the  transmitter  is 
perfectly  "clean11  with  regard 
:o  unwanted  sideband  and 
:arrier,  and  the  audio  tones 
ire  perfect  sine  waves,  all 
.orts  of  spurious  signals  can 
esult,  The  end  effect  is  to 
nake  us  use  the  SSB  rig  as  a 
ZW  transmitter,  and  fall  back 
m  the  shift-pot. 


Enter  a  new  era.  With  the 
SB-400/401,  Heathkit  intro- 
duced the  ham  to  the  Linear 
Master  Oscillator.  Unlike  the 
VFO,  the  LMO  is  said  to  be 
linear  over   the  entire  band. 


making  frequency  readout 
and  calibration  a  cinch.  Only 
one  hang-up:  The  LMO  is 
sealed.  How  can  you  transmit 
FSK?  Until  now,  the  only 
way  has  been  the  audio  input 


(AFSK)  method.  This  article 
details  a  method  for  fre- 
quency shift  keying  these 
transmitters  that  is  easier 
than  using  the  old  shift-pot. 

In  order  to  maintain  the 
same  frequency  on  upper  and 
lower  sidebands,  and  still  get 
the  audio  filtered  through  a 
mechanical  filter  to  generate 
said  sideband,  it  becomes 
obvious  that  some  means  of 
shifting  the  LMO  frequency 
must  be  inherent  in  the 
system.  The  "BIAS"  input 
does  just  that.  By  shifting  the 
bras,  the  frequency  of  the 
LMO  is  shifted  several  kHz. 
Now,  all  we  have  to  do  is 
shift  the  bias  in  step  with  the 
desired  FSK  signal,  and 
reduce  the  magnitude  of  the 
shift  to  850  Hz,  1 70  Hz,  or 
whatever  is  desired. 

The  circuit,  shown  in  Fig. 
1,  does  just  that.  Bias  voltage 
for  the  LMO  is  derived  from 
the  junction  of  R404  and 
R407,  A  ground  is  established 
through  Ra  and  Rb(  with  Rb 
shorted  on  "mark"  —  pro- 
ducing a  high  frequency.  In 
order  to  make  the  circuit 
practical,  a  means  of  selecting 
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F#.  2  Frequency  shift  keyer. 


shifts,  and  disabling  the 
circuit  for  SSB  operation,  is 
necessary.  These  additions 
result  in  the  final  circuit,  Fig. 


2.  Keying  for  the  FSKer  must 
be  done  "dry/*  with  clean 
contacts.  This  makes  direct 
keyboard     or     loop     keying 


impractical.  A  polar  relay,  or 
better  yet  a  magnetic  reed 
relay,  may  be  used.  For  a 
discussion  of  the  magnetic 
reed  relay  in  keying,  see  my 
article,  "AFSK  Revisited,"  in 
the  January,  1974  issue  of  73 
Magazine.  In  it  I  go  into  the 
how  and  why  of  reed-relay 
keying. 

Connection  to  the  SB-401 
is  made  on  the  underside,  at 
Terminal  Board  No.  2.  R407 
is  available  there,  and  leads 
may  be  run  from  each  side, 
and  ground,  to  the  accessory 
socket   in  the   back.   If  you 


have  lost  the  connectors  for 
the  socket,  they  are  available 

from  Heath,  or  in  many  parts 
stores  (Waldom/Molex  .093" 
Mating  Pin  Terminals,  No, 
1381-80).  The  unit  may  then 
be  plugged  in  or  unplugged  as 
desired. 

Calibration  and  operation 
are  as  with  any  FSK  network. 
With  the  keyboard  contacts 
in  "MARK"  condition,  zero 
the  transmitter  to  the  desired 
frequency.  Open  the  key- 
board contacts  and  adjust  the 
appropriate  potentiometer 
for  either  850  Hz  or  170  Hz 
shifL  The  transmitter  should 
be  loaded  to  only  100  Watts 
or  so,  rather  than  the  full  1 75 
Watts,  as  long  continuous 
transmissions  are  not  con- 
ducive to  final  tube  health. 
Cutting  back  from  175  Watts 
to  100  Watts  is  less  than  a  3 
dB  change,  anyway.  A 
straight  key  plugged  into  the 
key  jack  will  serve  as  both  a 
transmit/receive  switch  and  a 
means  to  identify  the  station 
on  CW. 

Although  the  slant  of  this 
article  has  been  directed 
toward  the  use  of  FSK  for 
RTTY,  any  variable  modality 
may  be  introduced  to  pro- 
duce a  corresponding  fre- 
quency shift.  Rather  than  use 
audio  tones,  an  enterprising 
SSTV  enthusiast  might  find 
herein  a  way  to  produce  that 
peculiar  signal  in  a  novel  way. 

At  any  rate,  I  hope  thh 
method  can  find  wide  appli- 
cation, and  get  more  of  you 
out  there  on  the  green  keys.  ■ 
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Introducing 
the  new  concept 

in  ham  antennas ••• 


The  STAR  series  introduces  a  new  dimension  of  antenna  size,  shape,  and 
flexibility  for  today's  amateur  radio  operator.  Many  hams  operate  from  ^^^ 
apartments  or  urban  locations  where  space  is  at  a  premium  or  other  restrictions 
prohibit  installation  of  large  beams  or  quads.  Even  verticals  can  present         ^^ 
obstacles  due  to  the  space  required  for  radials,  COMSTAR  recognized  the  need 
for  an  effective  small  antenna  for  such  locations  as  well  as  for  portable  or  field 
operation.  The  resulting  antennas  are  also  unique  alternatives  for  those  with  no 
antenna  restrictions.        m 

The  STAR  series  are  not  miniaturized  conventional  antennas  but  the  optimum 
si2e  dictated  by  the  design  concepts  employed.  The  freedom  of  the  STAR  design 
from  losses  in  baluns  or  loading  coils  produces  wider  bandwidth  and  higher 
radiation  efficiency.        ^ ^ — ^^^^^^^^ 

The  antenna  elements  and  coax  feed  line  are  contained  within  a  rugged  dielectrii 
frame  for  protection  and  the  entire  antenna  can  be  painted  for  display  or  to  blend 
in  with  the  surroundings.  The  small  size  and  weight  permit  use  of  low  cost 
standard  TV  masts  and  rotator,  if  desired.  No  radials  or  matching  devices  are 
required.  Additional  STAR  features  include:  m 

•  52  ohm  impedance  (matching  any  length  of  52  ohm  coax) 

•  Broadbanded  to  maintain  low  VSWR  over  entire  band.  VSWR  typically  less 
than  1.2:1  at  resonance. 

•  High  attenuation  of  harmonics 

•  Choice  of  vertical  or  horizontal  polarization 

•  Capable  of  handling  legal  power  on  SSB  and  CW 

•  Turning  radius:  STAR  20,  23  inches;  STAR  40,  45  inches 

•  Price:  STAR  20(20  meters)- $39.95;  STAR  40  (40  meters)- $49,95 

To  introduce  the  STAR  antennas  at  the  lowest  cost,  they  are  available  factory 
direct  only  from  the  address  below.  Complete  instructions  are  provided  for 
assembly  and  tuning  for  optimum  performance  at  your  GTH.  State  whether  the 
STAR  20,  STAR  40,  or  both  are  desired.  Send  money  order  or  check  to  the 
address  below.  Include  $3.00  per  antenna  for  shipping  charges.  California 
residents  add  6%  sales  tax. 

Hie  COM  *  STAR  Corporation 

AMATEUR  RADIO  DIVISION 

1926  S.  Pacific  Coast  Highway  •  Suite  233  •  Redondo  Beach,  CA  90277 
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Weather 

Satellite 
Handbook 


Simple  equipment  and  methods  for  getting  good 
pictures  from  the  weather  satellite.  Antennas,  receivers,  moni- 
tors'facsimile  you  can  build,  tracking,  automatic  control  (you  don't 

even  have  to  be  home).  By  Dr.  Taggart  WB8DQT. 


$995 


Weather  Satellite  Handbook 

73  Magazine,  Peterborough  NH  03458 


Name^ 


_   Call 


Address, 


City. 


State 


Zip 


Send  me. Weather  Satellite  Handbook(s)  @  $2.95. 

D  Cash       □  Check       D  Bank  A  me  ri  card       □  Master  Charge 


Interbank  No, 


Card  No 


Expiration  date 


Signature, 


DOMESTIC  ORDERS  ONLY 


8-76 


AUDIOTRONICS  CAMERAS: 


& 


VIDEO 


#5588 

PVC  818 

Same  as  PVC  808  but  less  viewfinder 

LIST  $375 


#5586 

PVC  808 

3"  Viewfinder  Camera,  2/3"  Vidicon 
(20  PE11)  Fabulous  Features, 
Including  Externa!  Sync 
Drive  Capabilities 

LIST 


Specifications; 


i  i      c^ssn* 
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#5592        — 

PVA901  FADER/SWITCHER 

Camera  has  switchabfe  internal  random  sweep  or  external  drive  connections  for  use  with  spe 
cial  effects,  etc  500  fine  Resolution.  10  step  gray  scale.  ALC  2000  I  with  (V  p-p  video  out 
put,  2/3"  vidtcon,  power  requirement  120V AC  60C  6  6VA  Viewfinder  has  3"  diagonal  screen. 


Dimensions: 


Model  PVC  80S  7l/-?"H  x  4"W  x  lOVfc'D. 
D,  Wt  5.5  tbs. 


Wi    9  5  ibs   Model  PVC  818  3^H  %  3"W  x  10 ft 


•* 


SPECIALS: 


#5586  —  Brand  n«w  model  FVC-BQ8  camera  w/lens  A  viewdnder 

#5588  —  Camera  model  PVC  SIS  less  viewfirrder,  w/iens   1 6mm  fl.  6 

#5587  —  Viewfinder  only  —  requires  14VDC  &  Video  input 

#5278  —  Triple  3"  viewfixider  in  panel  l\3/0  *  5%  with  14V  power  supply 

#5592  —  Switcher/Fader   model    PVA'901    to    use   with    2   of   above   cameras, 

solid  state.  Both  switch  &  fade,  super- imposed,  dissolving,  fade -to 

black,  internal  AC  nnwer  supply 


$393.95 
$299,95 

$129  95 
$449.95 


$249  95 


■ 


oooo 

PROFESSIONAL 

MICROPHONE 

MIXER 


MODEL  340 


$139.95 


SAVE  ONE-HALF  USUAL  PRICE 

=  5343  —  Brnnri  n«w  Shintron  professional 
Microphone  Mi M«r  model  340  it  among  the 
finest  obtaimihLti.  Features  4  microphone1  inputs. 
£i  2  independent  o  Lit  puts  It  hai  a  wide  flu  I 
frequency  rnport»ft  of  up  to  3Q  VHi  Every 
input  has  a  swltchabie  low-cutoff  Hlter  built  in 
lor  speiach  imelligibiinv  in  addition^  the  num 
ber  one  input  hat  a  built  in  nureime  wRvitono 
generator  for  profesiional  level  adjustment.  The 
Model  340  it  Equipped  with  a  label  holder  for 
easy  mit*  op honp  making,  a  rear -screen  ilium  in 
ated  VU  mete*,  control  knobi  which  convert  to 
set eivdr i ver  tviiingi  front  Loading  headphone 
jack,  and  an  instruction  manual  silk  screened 
right  On  the  cibmet  Operating  povwr  require- 
ments 1 15230V  ±1Q%  at  50  60  Hi  Uoitage 
selects  ?,rD,      11.5"W.     2-5F'H       10     lb*. 

Ruggedly  bu.ir    Beg    Pt  fee  S270.  A  DEC  Special 
only    Si 39  95     =5541    -    Shintron   3401    Rack 
mounting  Adaptor   lo*  Model  340  Mike  Mixer 
52400 


ALL  NEW 


t* 


o* 


o 


CONRAC 
8^ 


*nr 


#TB,36  1  -  AM  transistorized,  smelK  light  weight 
camera  tamtires  a  stabta  Si  high  quality  picture.  Auto, 
gain  control,  "Cat  Eye"  adjusts  the  *«n*itMty  of  the 
camera  cor responding  to  the  object  brightness.  The 
camera  cpnlnlnm  a  power  supply,  deflection  circuits  & 
sync  circuit  it  can  be  operated  without  any  delicate 
initial  adjustments.  Simply  focus  by  meam  of  tne 
'FOCUS"  control  Because  of  n«  simplicity  no  tech 
njcat  knowledge  I*  repaired  to  opareie  this  fyst-am, 
Specification*  Tuba  -  V  7038  Scanning.  H.  Freq, 
15.75  KC  V,  Freq  60  c  i,  Freq.  Resp.  4  5  MC, 
Output  Signal-  Video  Output  only.  Output  Z,  75 
ohms;  Output-  1.4V  tp.pl.  Resolution  Hon?  450 
lines;  Vert.  300  Vines.  Ilium:  Std  500  Lux  Mini  100 
Lou  ALC  1  500  I10O  6Q. GOO-  Lws;  Amtnem  Tamo. 
32°F  -  104  *  Powe*  Source  AC  '  17  320V  50  60 
C  3.  FOw«»  COnturrrptiOr>  15V A.  M«chan<t*i  Dimen 
sions  6.6  W  a  9  £  O  k  12'H  Wt  5  5  lbs,  Only 
$149.95  -    lent  not  included. 


c-,49 


9* 


9  INCH  MONOCHROME  MODEL  KIMB9 

#5750  Conrac  model  KHB  9  Monochrome 
9"  video  monitor  chassis.  Designed  for  cent, 
operation  &  It  fully  compatible  with  El  A  & 
Industrial  525  line  TV  standards  Compl.  solid 
statu  Chassis  measures  B  5/1 6  W  8  3/1 6H  9 
11/16D  &  Weighs  only  9-5  Ibr  Input  power 
36VV.  120/240V.  60  Hi  Min  Video  Signal 
Input  requirement  0.30V  Video  Response  3dB 
at  B  MHt.  DC  Restoration,  f  esotul  ion  GOO  lines; 
linearity  within  3%.  May  be  easily  rewired  for 
external  sync  operation  Brand  new  in  orig. 
carton*  w  sch    Si 49  95 


SEND  FOR  CURRENT  FLYER 


DENSON  ELECTRONIC  CORP. 

PO  Box  85,  Longview  St.      203/875-5198      Vernon  Conn.  06066 


Social  Events 


DUNSEITHND 
JULY  10-11 

The  13th  Annual  International 
Hamfest  will  be  held  July  10  and  11, 
1976  at  the  International  Peace 
Garden  between  Durtserth,  North 
Dakota  and  Boissevain,  Manitoba, 
This  year  it  will  be  held  in  the 
Canadian  Pavilion,  Excellent  camping, 
contests,  prizes,  parry,  dance  and 
meetings.  For  information  write 
WBflGFZor  VE4O0. 

SANTA  MARIA  CA 
JULY  11 

The  Satellite  Amateur  Radio  Club 
is  sponsoring  the  Santa  Mafia  Amateur 
Radio  Picnic  And  Swapfest  to  be  held 
on  Sunday.  July  11th,  1976, 
beginning  at  12  noon  at  the 
Newiove- Union  Oil  Picnic  Grounds 
on  Orctitt  Hill.  Watch  for  the  signs 
marking  the  tumoff,  1  mi.  south  of 
Ciark  Ave,  on  US  101.  Talk  in  will  be 
on  146.52  and  7280  kHz. 

The  highlight  of  the  event  is  the 
Santa  Maria  style  barbecue,  to  be 
served  at  2.30  pm.  All  the  meat,  salad, 
beans,  bread  and  salsa  that  you  can 
eat.  Soft  drtnks  will  be  available,  but 
bring  your  own  beer. 

The  main  door  prize  is  a  Tempo 
One  80-100  meter  transceiver.  Other 
prizes,  too.  Swap  tables  available  at 
$3,00  each. 

The  meal  alone  is  well  worth  the 
drive  from  L.A.  or  the  central  valley- 
Tickets  are  only  $5-00  for 
adults/$2.50  under  12,  and  can  be 
obtained  by  sending  a  check  made  out 
to  Santa  Maria  Swapfest,  Route  1, 
Bo*  55A,  Santa  Maria  CA  93454 

Ptease  obtain  tickets  in  advance  so 
that  enough  meat  can  be  ordered* 

SOMERSET  KY 
JULY  11 

The  Lake  Cumberland  Amateur 
Radio  Association's  ham  test  will  be 
held  Sunday,  July  11,  1976  at  10  am 
at  the  Somerset  Outdoorsmen's  Club, 
Somerset  KY  4250T.  Lunch  will  be 
available. 

CHARLESTON  SC 
JULY  11 

The  Charles  Towne  Hamfest  will  be 
held  at  the  Gail  lard  Municipal  Audi 
torium  on  Sunday,  July  11.  1976,  in 
Charleston  SC.  Registration  is  S2, 
which  includes  a  door  prize  ticket, 
Activities  include  an  indoor  flea 
market,  displays,  home  brew  contest, 
CW  copying  contest,  historic  lours, 
and  a  special  program  on  the  Marconi 
Weils  Fleet  Wireless  Station.  Saturday 
activities  include  OCWA.  MARS,  SC 
SSB  Net  Banquet,  and  a  hidden  xmtr 
hunt.  Talk  in  on  34/94  and  3915,  For 
further  information  write  —  Charles 
Towne  Hamfest,  Box  4555.  Charles- 
ton SC  29405  or  check  into  the  S.C. 
SSB  net  on  3915  at  7  pm  local  time. 


COR  U  WW  A  Ml 
JULY  17 

The  Shiawassee  Amateur  Radio 
Association  (SARA1  of  Owosso,  Mich- 
igan is  hosting  the  Michigan  Buzzards 
Roost  and  Emergency  Nets  picnic  and 
sponsoring  the  2nd  annual  SARA 
Swap  and  Shop  at  McCurdy  Park, 
Corunna,  Michigan,  Early  Bird  get- 
together  Saturday  evening,  July  17, 
Swap  and  Shop,  picnic  on  Sunday,  8 
am  to  5  pm,  July  18.  Free  admission, 
tables  for  Swap  and  Shop  S2.00. 
tickets  available  for  drawings,  over- 
night trailer  and  camping  space  avail- 
able. Talk-in  on  3930  kHz,  146.52 
MHz  with  repeaters  on  147.63/.G3 
and  449.30/442.70  MHz.  For  further 
information,  write  SARA,  1302  Wr 
Main  St.,  Owosso.  Michigan  48867. 

FLOURTOWN  PA 
JULY  18 

Picnic  Friends  of  WR3ABE  bring 
family  and  food,  noon,  Sunday,  July 
18,  1976  at  Fort  Washington  Park, 
Flourtown  PA, 

TERRE  HAUTE  IN 
JULY  18 

Turkey  Run  Hamfest  has  MOVED! 
New  focation  is  the  Vigo  County 
Fairgrounds  on  Highway  41  just 
South  of  Terre  Haute.  There  will  be 
prizes  galore,  lots  of  flea  market  space 
under  a  roof,  XYL  Bingo,  and  plenty 
of  overnight  camping  will  be  available, 
Presale  tickets  are  available  4  for  $5  or 
$1.75  ea.  At  the  gate  3  for  $5  or  $2 
ea„  For  further  information  or  tickets 
write  to  Wabash  Valley  Amateur 
Radio  Assn.,  P.O.  Box  81,  Terre 
Haute  IN  47808. 

PORTAGE  IN 
JULY  18 

The  Lake  County  Amateur  Radio 
Club's  2nd  annual  hamfest  is  July  18 
at  the  Isaac  Walton  League  in  Portage, 
Indiana*  Take  I-94  to  Ind,  249  exit, 
then  north  on  Ind.  249  Ya  mile, 
Tickets  $1.50  advance,  $2,00  at  gate. 
Write:  Herbert  S,  Brier  W9EGQ,  409 
S.  14th  St.,  Chesterton,  Indiana 
46304. 

SLATER  MO 
JULY  24^25 

The  Antique  Aircraft  and  Amateur 
Radio  Show  will  be  held  Saturday  and 
Sunday,  July  24  and  25,  1976  at  the 
Slater  Memorial  Airport.  Registration 
$1  in  advancer  Si. 50  at  the  door, 
Buffalo  burger  feed  Saturday  night 
and  Sunday  noon,  Talk-in  3963  kHzr 
14694  and  146.28/.88.  For  addi- 
tional information  and  advance  tickets 
write  Dale  Beilsmith  W8KNF,  807 
North  Broadway,  Slater  MO  65349, 
[8161529  2173. 

CROSSVILLE  TN 
JULY  24^25 

The    Oak    Ridge    Amateur    Radio 


Club,  Inc.,  Annual  Crossville  Hamfest 
will  be  held  in  Crossville  TN  on  July 
24-25,  1976  at  the  Cumberland 
County  Fairgrounds.  Technical 
forums  will  be  at  the  Holiday  Inn  on 
July  24  and  the  banquet  will  be  at 
Holiday  Hills  Country  Club  on  Satur- 
day night  with  a  Breeder  Reactor 
Program  planned.  Sunday,  Juty  25, 
features  a  picnic,  flea  market,  raffle  of 
many  valuable  prizes,  and  "eyeball  ing 
your  friends"  at  the  Fairgrounds. 

CANTON  OH 
JULY  25 

The  Tusco  Amateur  Radio  Club 
and  the  Canton  Amateur  Radio  Clubs 
are  holding  their  Second  Hall  of  Fame 
Hamfest  on  July  25,  1976.  It  will  be 
held  at  the  Stark  County  Fairgrounds, 
Canton,  Ohio.  This  weekend,  by  the 
way.  is  the  weekend  of  the  National 
Pro  Football  Hall  of  Fame  Football 
Game  and  Parade. 

PITTSBURG  KS 
JULY  2S 

The  annual  Pittsburg  Repeater 
Organization  hamfest  and  water- 
melon feed  will  be  held  on  Sunday, 
July  25,  1976  at  the  Lincoln  Park 
shelters  in  Pittsburg,  Kansas.  Location 
is  at  10th  Street  and  Bypass  69 
intersection.  There  will  be  a  covered- 
dish  picnic,  transmitter  hunts,  swap 
meet,  and  lots  of  prizes  including 
many  for  the  YLs  and  harmonics. 
Talk-in  will  be  WR0ADZ  34/94  and 
52/52 

FLAGSTAFF  AZ 
JULY  30- AUG  1 

The  Ft.  Tuthill  Hamfest  will  be 
held  July  30  31  and  August  1  at 
Flagstaff,  Arizona  at  Coconino 
County  Fairgrounds  across  117  from 
airport.  R-V  and  tent  camping.  Three 
days  in  the  tall  cool  pines,  Swapmeet, 
tech  sessions,  contests,  prizes,  pot 
luck,  and  exhibits.  Talk  in  146.22/82, 
146,34/94,  146,52  and  3992  kHz. 

WESTMILFORDNJ 
JULY  31-AUG  1 

The  550  Amateur  Radio  Club  and 
Oakland  Repeater  Association  will 
hold  its  annual  hamfest/picnic  at  the 
Westbrook  Park  Kampgroundsr  West 
Mil  ford,  New  Jersey  on  July  31  and 
August  1,  1976.  All  amateurs,  their 
families  and  guests  are  invited.  Talk- in 
via  club  repeater  WR2AH0  147.49 
MHz/146.49  MHz  and  223.34 
MHz/224.94  MHz.  For  additional 
information  contact  Mark  Kirshner 
WA2HLE,  73  Page  Drive,  Oakland, 
New  Jersey  07436,  phone 
(201)  -337-03 16. 

WASHINGTON  MO 
AUG  1 

The  Zero- Beaters  ARC  will  hold 
their  annual  hamfest  on  Sunday, 
August  1,  at  Washington,  Missouri 
City  Park.  Free  parking,  auction,  and 
bingo  for  the  XYL*  No  admission  fee 
or  fee  for  parking  in  the  traders  row. 
Many  prizes  including  station  acces- 
sories, books  and  a  handmade  quilt. 


For  info  or  tickets  contact  A I  Lanwer- 
meyer  WN0QBS,  or  Zero- Beaters 
ARC,  WA0FYA,  Boh  24,  Duuow, 
Mo+  63342. 

LEVELLAND  TX 
AUG  1 

The  11th  Annual  Northwest  Texas 
Emergency  Net  swapfest  and  picnic 
will  be  held  in  the  City  Park  in 
Level  land,  Texas  on  Sunday,  August 
1,  1976.  Bring  your  own  picnic 
basket.  Free  registration  begins  at 
0900.  Lunch  at  1230,  Swapping  al! 
day.  Tables  are  provided.  This  event  is 
for  the  entire  family  and  is  jointly 
sponsored  by  the  Hockley  County 
Amateur  Radio  Club  and  the  North- 
west Texas  Emergency  Net.  Mobile 
talk-in  frequency  is  on  two  meters 
only  on  146.28-88  Mc,  the  Levelland 
Repeater:  WR5AFX, 

ANGOLA  IN 
AUG1 

Attention  Midwest  Amateurs1 
August  1,  1976  at  the  Steuben 
County  Fairgrounds  near  Angola. 
Indiana  will  be  the  annual  Fort  Wayne 
Repeater  Association  FM  picnic  Flea 
market,  fun  and  prizes.  Tickets  are 
SI. 50,  children  under  12  free.  Talk-in 
frequencies  will  be  146.16. 76h 
.28-+88,  52  and  .94.  For  further 
information  contact  Jerry  Prumm 
WB9F0C,  PO  Box  6022,  Fort  Wayne, 
Indiana  46806. 

MT  LEBANON  PA 
AUG  1 

Western  Pennsylvania  —  the  39th 
Annua!    Hamfest   of  the  South   Hills 

Brass  Pounders  and  Modulators  will  be 
held  on  August  1st,  from  noon  until 
dusk,  at  St.  Clair  Beach  r  Upper  SL 
CJair  Township,  5  miles  south  of  Ml. 
Lebanon  on  Route  19.  Swap  and 
shop,  picnic  space  and  swimming  for 
the  family.  Mobile  tafk-in  29,0  and 
146,52.  Information  and  pre-registra- 
tion  at  SI  .50  per  ticket  fS2  at  door) 
from  Fred  Schreiher  K3FIW,  181 
County  Line  Road,  Bridgevilte  PA 
15017.  Vendors  must  register. 

MACK'S  INN  ID 
AUG  6-8 

The  Wyoming  -  Idaho  -  Montana  - 
Utah  Ham  Ctub  would  tike  to 
announce  that  the  44th  Annual  WlMU 
Hamfest  will  be  hefd  August  fr8  at 
Mack's  Inn,  Idaho  just  20  miles  west 
of  Yellowstone  National  Park.  There 
will  be  a  full  line  of  activities  in- 
cluding our  famous  breakfast  under 
the  pines.  Camping  on  the  grounds  is 
available  plus  motels,  cabins  and 
restaurants.  Pre-registration  is  $6  per 
person,  St  for  children  under  twelve. 
For  registration  or  more  info  contact: 
WlMU,  c/o  Larry  Jacobs  WA7ZBO, 
5655  So..  4060  West,  Salt  Lake  City, 
Utah  84118. 

OKLAHOMA  CITY  OK 

AUG  7-8 
The   Oklahoma   Ham   Holiday  and 
State  ARRL  Convention  will  be  held 
Saturday  and  Sunday,  August  7  and  8 
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in  Oklahoma  Cityr  Oklahoma.  The 
meeting  will  feature  thfl  largest  flea 
market  in  the  Southwest,  special  pro- 
grams,  technical  seminars,  equipment 
displays,  and  unique  activities  for  the 
ladies.  For  information  and  advance 
registration  write  Oklahoma  Ham 
Holiday,  Post  Office  Box  20567, 
Oklahoma  City,  Oklahoma  73120. 

SAUK  RAPIDS  MN 
AUG  3 

The  St.  Cloud  Radio  Club  Annual 
Harnfest  will  be  held  on  Sunday t 
August  8,  1976,  from  10  am  till 
closing,  at  the  Sauk  Rapids  Municipal 
Park.  Free  parking  and  overnight  park- 
ing, hot  dogs  and  pop  available.  Swap- 
fest  and  ham  gear  sale.  Talk  in  on 
34/94  and  3925.  Hope  to  see  you  all 
there.  For  further  info,  contact  Bill 
Zins  WA0OTO,  St.  Cloud  Radio  Club, 
PO  Box  752,  Sl  Cloud  MN  56301 

FT,  WASHINGTON 

STATE  PARK  PA 

AUG  8 

The  Mt.  Airy  VHF  Radio  Club  (the 
Packrats!  are  holding  their  annual 
family  picnic  in  the  Flourtown  Area 
of  the  Fort  Washington  State  Park  on 
Sunday,  August  8,  1976  (rain  date  15 
August).    Talk  in    via    W3CCX/3   on 


52.525r    146.52,    and    222.98/224.5B 
MHz, 

CONCORDIA  KS 
AUG  8 

Harnfest  -  Ctoud  County  Com- 
munity College,  Concordia,  Kansas, 
August  8,  1976.  Swimming,  tennis, 
and  radio-controlled  model  airplanes 
for  the  kids.  Events  for  the  XYLs. 
Prizes,  meetings:  2  meter,  ARRL, 
MARS,  satellite,  W0FNS  Award,  ham 
auction  Lew  McCoy  will  speak  at 
August  7  banquet. 

PETOSKEY  Ml 
AUG  14 
Straits  Area  Radio  Club  Swap  and 
Shop  will  be  held  August  14  from  8 
am  to  4  pm  at  Emmet  County  Fair- 
grounds on  US  31,  %  mile  west  of 
soot  hem  junction  of  US  31  and  US 
131,  in  Petosksy,  Michigan,  All  ama- 
teurs, CBers,  SWLs,  Si  admission,  SQi 
per  table,  door  prizes,  lunch  counter, 
free  parking.  Talk-in  on  3,920  MHz, 
channel  1,  146.52  MHz. 

EAST  RUTHERFORD  NJ 
AUG  14 

The  Kntght  Raiders  VHF  Club's 
auction  and  flea  market  will  be  held 
on    Saturday,    August    14th,    at    St. 


Joseph's  Church  of  East  Rutherford, 
Hoboken  Road,  East  Rutherford*  Free 
admission,  free  parking,  refreshments 
available,  Talk-in  will  be  on  146,52. 
Doors  will  open  10  am*  Flea  market 
tables:  S6  for  a  full  table,  $350  for 
half  a  table.  Reserve  your  tables  in 
advance  by  writing  to  The  Knight 
Raiders  VHF  Ctub,  K2DEL,  PO  Box 
1054,  Passaic  N J  07055. 

NEW  CASTLE  DE 
AUG  15 
Delmarva's  new  annual  harnfest  will 
be  held  August  15,  1976  at  Wilming- 
ton College,  New  Castle,  Delaware  — 
U-5,  Route  13  just  north  of  Delaware 
Route  T41  in  New  Castle,  New  Castle 
County.  Tail-gating  $2.50  per  space. 
Rummage  and  display  tables  $5  per 
table.  Food  and  camping  available. 
Ladies*  Bingo*  Admission  S1.75 
advance  —  $2.50  at  gate.  Children  are 
free.  Make  all  checks  payable  to 
Delmarva  Harnfest  Inc.  Mail  all 
requests  for  reservations  and  informa- 
tion to  John  Low  K3YHR,  11  Scott- 
field  Drive,  Newark  DE  19713. 

HUNTSVILLE  AL 

AUG  15 

The  North  Alabama  Harnfest  will 

be  held  on  Sunday,  August  15  at  The 

Mall   in  Huntsville*  Alabama*  A  ham- 
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JAC  TENNA  ELECTRONIC 
13850  Victor  in 
Tracy  Quebec,  Canada 


fest  supper  will  be  held  on  Saturday 
night.  Events  include  prize  drawing, 
flea  market,  ARRL  forum,  MARS 
meetings,  displays,  and  XYL  pro- 
grams* Talk- in  on  146*94  and  3965* 
For  more  information  contact 
N.A.H.A,  PO  Box4234  HuntsvtlleAL 

JIDOLr**-. 

SPRINGFIELD  MQ 
AUG  22 
The  Southwest  Missouri  Amateur 
Radio  Club  will  hold  its  annual  ham 
test,  swap  meet  and  family  picnic  on 
August  22,  1976,  at  Lake  Springfield 
Park.  This  picnic  attracts  over  two 
hundred  radio  amateurs  and  their 
families  from  southwest  Missouri, 
northwest  Arkansas,  southeast  Kansas, 
and  northeast  Oklahoma  each  year. 
For  more  information  write:  James  Ar 
Crooke,  Secretary,  Southwest 
Missouri  Amateur  Radio  Club,  1601 
South  Kimbrough  Avenue,  Springfield 
MO  65807. 

AURORA  1L 
AUG  22 

The  Fox  River  Radio  League 
W9CEQ  Harnfest  will  be  held  August 
22,  1976  at  beautiful  Phillips  Park, 
east  edge  of  Aurora,  U.S.  Hwy.  Rt_ 
=30.  All  day  family  fun,  picnic,  zoo, 
lake  and  flowers.  Same  old  price  — 
St.00  advanced  with  SASE  to  FRRL, 
PO  Box  443  Aurora  I L  60507.  Talk  in 
on  146.94. 

ATLANTIC  CITY  NJ 
AUG  28-29 

The  Personal  Computing  *76  Con 
sumer  Trade  Fair  will  be  held  August 
28-29,  1976  in  Atlantic  City,  New 
Jersey.  Seminars  and  technical  talks, 
major  exhibits,  demonstrations,  door 
prizes,  and  free  literature  all  about 
software  and  hardware  development, 
microcomputers,  memories,  compare 
sons,  interfacing,  implementation, 
AMSAT,  computerized  music,  video 
terminals,  construction,  printers, 
games,  and  tapes.  Admission  $5  ad- 
vaneed,  $7.50  at  door  {includes  ex- 
hibits and  seminars).  Exhibition 
booths  -  call  (609)  927-6950. 
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LA  PORTE  IN 
AUG  29 

The  combined  La  Porte  County 
Amateur  Radio  Clubs  will  hold  their 
Fall  Harnfest  on  Sunday,  August  29th, 
1976  at  the  La  Porte  County  Fair- 
grounds in  La  Porte,  beginning  at  7 
am  Chicago  time,  Overnight  camping 
available.  Indoors  in  case  of  rain.  No 
table  or  set-up  charge.  Paved  midway, 
good  food  and  drink.  S2  donation  at 
the  gate.  For  more  information  write: 
PO  Box  3D,  La  Porte  IN  46350. 
Talk-in  on  01-61  and  94  simplex. 

SO  DARTMOUTH  MA 
AUG  29 

The  Southeastern  Amateur  Radio 
Club  is  having  a  Flea  Market  and 
Picnic  on  August  29,  1976  ai  the 
Stack  house  Fairgrounds  in  So.  Dart- 
mouth MA.  Space  will  be  $2  and  table 
an  additional  S2.  Homemade  food, 
magic    show    for    the    children,    and 
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many  raffles.  For  a  flrer  write:  Arthur 
Sylvia,  317  Nemasket  St.,  New  B&fr 
ford  MA  02740. 

MENAAR 
SEPT  4-5 
The  Queen  Wilhelmm.i  Ham  test 
1 9  76  is  Saturday  and  Sunday- 
September  4  and  5,  at  Queen  Wil- 
he  I  mi  na  State  Park,  Rich  Mountain. 
Mens,  Arkansas.  Excellent  aceommD 
ddiions  and  food  at  the  newly  re- 
stored historic  Queen  Wilhelmina 
Castle.  Door  prizes  hourly,  grand 
prize,  new  equipment  displays,  flea 
market,  camping  area  with  utilities 
and  rest  rooms,  amusements  for  har- 
monics. Talk- in  146.52.  For  more 
information  write  WB5CXX,  P.O.  Box 
5191,  Texarkana  TX  or  phone  (214) 
83*0625. 

DANVILLE  IL 
SEPT  5 
The  Danville  Ham  (est  will  be  held 
at  Douglas  Park,  Danville,  Illinois 
September  5.  Oownstate  Illinois* 
largest,  Great  prizes.  Advance  tickets 
ST, 75  eaT,  3/SS  with  an  SASE  to  Jim 
Wilson,  308  First,  Ridgefarm  IL 
61870.  Talk-in  22/82  and  3910. 

MELBOURNE  FL 
SEPT  11  12 
The  11th  annual  Melbourne, 
Florida  hamfen  will  be  held  Saturday 
and  Sunday,  September  11-12.  1976, 
from  9  am  to  5  pm  each  day  in  the 
air-conditioned  Melbourne  Civic 
Auditorium  located  on  Hibiscus 
BoutevarcL  Donation  is  $2.50  per 
adult.  Full  program  includes  forums* 
meetings,  auction,  swap  tables,  com 
mercial  exhibits,  awards,  prizes,  etc. 
Talk-in  on  25/85  and  52/52.  Spon- 
sored by  Platinum  Coast  Amateur 
Radio  Society-  For  more  info  write 
PQ  Box  1004,  Melbourne  FL  32901. 

FINDLAY  OH 
SEPT  12 
The  34th  Annual  Findlay  Hamfesi 
will  be  held  on  Sept.  12  at  Riverside 
Park,  Findlay,  Ohio,  Talk-in  146.52. 
For  advanced  tickets  and /or  info 
write:  Clark  Foltz  W8UN,  122  W> 
Hobart  Si,,  Findlay,  Ohio  45840 
(SASE  please  for  under  5  tickets). 

CHICAGO  IL 
SEPT  18-19 

Radio  Expo  '76  will  be  held  Satur- 
day, Sept,  IB  and  Sunday,  Sept.  19th 
at  the  Lake  County  Illinois  fair 
gfounds,  Routes  45  and  120  north  of 
Chicago.  Featured  this  year  are  an 
exhibit  hall  with  dozens  of  displays  by 
amateur  manufacturers  and  distribu- 
tors, forums  with  the  FCC's  John 
Johnston,  ?3*%  Wayne  Green,  ARRL, 
OSCAR  and  more.  There's  a  giant  flea 
market  with  both  indoor  and  outdoor 
space,  plus  plenty  of  room  for 
campers  and  trailers  on  the  grounds. 
No  waiting  \n  line  —  the  flea  market 
opens  Friday  night  for  set-up.  No 
extra  charge,  either.  Talk- in  on 
WR9ABY.  146,16/76,  Chicago. 
Accommodations  reserved  at  the 
Holiday  Inn  in  Mundeline,  ML.  a  few 


minutes  south  of  the  fairgrounds. 
Mention  Radio  Expo.  Advance 
tickets,  SI  -50  from  Box  1014,  Arling- 
ton Heights,  111.  60006. 

NEW  KENSINGTON  PA 
SEPT  19 

The  Sky  view  Radio  Society's  Swap 
&  Shop  will  be  held  on  Sept.  19,  1976 
at  the  Skyview  Radio  Club.  New 
Kensington  PA.  Registration  $1. 
Talk-in  52-52  and  04-64, 


MOUNT  CLEMENS  ME 
SEPT  19 
The  Fourth  Annual  L'Anse  Creuse 
ARC  Swap  8i  Shop  will  be  held  on 
September  19,  1976  at  the  L'Anse 
Creuse  High  School  in  Mount 
Clemens,  Michigan.  Doors  will  be 
open  from  0900  to  1500  EDST.  First 
prize  S200  cash.  Talk- in  on  146.52 
and  146.94.  Admission  $1.50  at  door r 
$1  in  advance.  For  tickets  enclose  $1 
and  SASE  and  send  to  Robert  Harder 


WB8ILI,  51769  Base,  New  Baltimore 
Ml  48047. 

NOTICE 

We  have  received  reports  that 
W6JTT's  "Simple  VHF  Monitor" 
(July,  1976,  page  160)  may  interfere 
with  certain  kinds  of  aircraft  instru- 
mentation. While  we  continue  to 
investigate  this  possibitity,  we  suggest 
that  readers  refrain  from  constructing 
this  converter. 


Here  is  the  all  new 
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FREQUENCY  COUNTER 

CAPABILITY 

In  addition  to  being  a  digital  dial,  the  DD-6B  will  also  function  as  a 
sensitive  frequency  counter  from  1 00  Hz  to  40  MHz,  for  general  use 
around  the  ham  shack  or  Jab.  Input  terminals  and  selector  switch  for 
this  function  are  located  on  the  rear  panel. 

DIGITAL  HOLD  provides  frequency  memory  which  holds  the  digital  display. 
This  allows  you  to  tune  to  other  frequencies  while  retaining  the  frequency 
reading  you  expect  to  return  to 

Another  new  feature  now  provides  for  correct  reading  on  opposite  sideband, 
as  well  as  the  normally  used  sideband. 
Ofchpr  features  include' 

"      •  "All  LE^DTOfjTMitrixe  digit  display  reads  within  1DD  Hz  [just  1  /10  kHz] 
of  your  actual  operating  frequency. 

•  Bright  display  dearly  visible  under  high  ambient  light. 

•  Reads  on  both  Receive  and  Transmit. 

•  Measures  1%"  high  x  5%"  wide  x  5V  deep. 
ATTENTION  SWAN  OWNERS 

In  addition  to  operating  with  all  Atlas  transceivers,  the  DD-6B  can  be  made 
to  operate  with  Swan  models  350C,  5000,  5GOCX.  70QCX.  270,  270B. 
300B.  BOOR,  and  600T, 

ATTENTION  DRAKE  R4  AND  EARLIER  MODEL  SWAN  OWNERS 
The  DD-SC  model  is  the  same  in  all  respects  as  the  DD-6B,  except  that  it  is 
modified  to  operate  with  the  Drake  R4  series  as  well  as  the  earlier  Swan 
models  350.  400,  and  500. 

Instructions  furnished  with  both  models  of  the  Digital  Dial  give  complete 
information  on  the  minor  modifications  required  for  use  with  Swan  and  Drake 
units    DD6-B  or  DD-SC  $229. 


For  complete  details 
see  your  Atlas  dealer, 
or  drop  us  a  card 
and  we'll  mail  you  a 
brochure  with  dealer  list. 


^jS&  ATLAS 

xJSI-r    RADIO    INC. 

417  Via  Del  Monte 
Oceanside,  CA  92054 
Phone  (714)  433-1983 
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Canadian  Amateur  Radio  Foundation,  fnc. 


LATEST  THIRD 
PARTY  COUNTRIES 

The  DOC  has  announced  a  new  lift  of 
count rtes  that  have  agreed  to  permit  third 
party  amateur  radio  traffic  with  Canada  for 
the  period  3  July  76  to  IS  August  76,  when 
the  Olympic  Games  will  be  held. 

They  art- 


Bahamas 
Belize 
Bo  EI  via 


Cameroon 

Chile 

Colombia 


Congo 

Israel 

Costa  Rica 

Ivory  Coast 

Cuba 

Republic  of  Korea 

Dominican  Republic 

Mexico 

Ecuador 

Nicaragua 

El  Salvador 

Niger 

Ethiopia 

Peru 

Fiji 

Philippines 

Ghana 

Trinidad  and  Tobago 

Guatemala 

United  States 

Guyana 

Uruguay 

Honduras 

Venezuela 

Hong  Kong 

Zambia 

FCC 


In  the  Matter  of 
Deregulation  of  Part  97  of  the 
Commission's  Rules  regarding 
emissions  authorised  in  the 
Amateur  Radio  Service. 
Docket  hlo.  20777 
RM  1429.  RM  2163 
RM-2170,  RW233QV 
RM-2423,  RIW2S07. 
RM-S45,  RM  2550 

NOTICE  OF  PROPOSED 

RULEMAKING 
Adopiird;  April  14,  1976 
By  the  Commission: 

1     Notice  of   Proposed  Rule  Making  in 
ihe  above  entitled  matter  is  hereby  given, 

2.  The    Commission   has    before    it  the 


above  listed  petitions  (also  listed  in  more 
detail  in  Appendix  H  for  rulemaking.  Princi- 
pally, petitlonurs  seek  amendment  of  the 
RuIm  for  the  Amateur  Radio  Service  regard- 
ing authorised  emissions.  Of  these  petitions, 
RM'1429r  RM  2163  and  RM  2l?0  relate  to 
the  use  of  facsimile.  RM  2330  relates  to  the 
use  of  wideband  frequency  modulation  m 
ihe  50-54  MHjt  Amateur  band.  RM  2429  and 
RM-2550  would  expand  the  types  of  codes 
and  speeds  permitted  by  Amateur  radioieie- 
printer  {RTTYl  stations.  RM  2507  and 
RM -254-5  would  amend  the  frequencies 
available  for  un  by  Amateur  television 
(ATV1  repeater  stations  in  the  420  450  MHz 
band. 

3.  in  RM  1429,  RM2163  and  RM  2170, 
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petitioners  all  propose  to  increase  the  fre- 
quencies available  to  stations  using  type  A4 
or  F4  (facsimile)  emission.  In  RM-2170J 
petitioner  asserts  that  ".  . .  {technology  has) 
reached  a  point  where  the  economical  trans- 
mission of  pictures  is.  possible  in  a  band- 
width no  greater  than  a  standard  single 
sideband  signal  , ,  ,  Tests  have  indicated  that 
it  is  even  possible  to  transmit  and  receive 
high  quality  pictures  En  a  bandwidth  as 
narrow  as  1900  Hz  .  .  .  "  in  FtlUl-233Qr 
petitioner  claims  '\  .  .the  region  from  51.0 
to  52.5  MHz  is  largely  unused  in  current 
practice/'  Several  reasons  are  cited  as  justifi- 
cation for  this  claim,  including  the  present 
rule  which  limits  the  bandwidth  of  an  F3 
emission  to  the  same  maximum  bandwidth 
of  an  A3  emission.  This,  it  is  claimed,  has 
also  had  an  adverse  effect  on  the  growth  and 
development  of  repeater  stations  in  the  52 
to  54  MHz  band.  In  RM-2429,  petitioner 
asserts  that  "ASCII,  American  Standard 
Code  for  Information  Interchange,  has 
become  the  most  popular  mode  of 
mechanical  and  digital  encoding  for  both 
computer  and  communication  teleprinter 
applications  due  to  greater  character  and 
function  versatility."  The  rules  presently 
authorize  oniy  the  use  of  the  international 
Telegraphic  Alphabet  No.  2  five-unit  (start- 
stop)  tefepr inter  code  for  amateur  tele- 
printer stations  at  standard  speeds  of  60,  67, 
75,  or  100  words  per  minute.  In  RM-2550, 
the  American  Radio  Relay  League,  Inc., 
proposes  to  delete  all  references  to  tele- 
printer operating  speeds  and  to  permit  the 
use  of  any  of  the  standard  codes  io  military 
or  commercial  usage.  In  RM-2507  and 
RM-2545,  petitioners  propose  to  permit 
operation  of  amateur  television  repeaters  on 
frequencies  in  the  420-450  MHz  band  which 
are  not  presently  available  for  repeater 
stations. 

4,  Rather  than  further  complicate  the 
present  ruEes  with  additional  provisions  to 
accommodate  the  petitioners'  requests,  we 
are  herein  proposing  to  delete  all  references 
to  specific  emission  types  in  Part  97  of  the 
Rules.,  We  propose,  instead,  to  replace  the 
present  provisions  with  limitations  on  the 
permissible  bandwidth  which  an  amateur 
signal  may  occupy  in  the  various  amateur 
frequency  bands.  Within  the  authorized 
bandwidth  limitations,  any  emission  type 
would  be  permitted, 

5,  We  propose  that  maximum  permissible 
bandwidth  increments  be  established  as 
follows:  less  than  0.35  kHz.  less  than  3,5 
kHz,  less  than  35  kHz,  or  35  kHz  or  more. 
Each  Amateur  sub- band  would  have  an 
appropriate  maximum  permissible  occupied 
bandwidth,  For  instance,  ftflorse  code  and 
teiepr inter  emissions  would  generally  fall 
within  the  0.35  kHz  bandwidth  sub-bands. 
Telephony,  facsimile  and  slow  scan  tele- 
vision emissions  using  conventional  single 
sideband  techniques  could  operate  in  the  3.5 
kHz  bandwidth  sul>bands.  Double  sideband 
amplitude  modulation,  narrowband  fre- 
quency modulation  and  independent  side- 
band emissions  would  be  excluded  from 
these  sub-bands.  However,  these  emissions 
using  conventional  amplitude  modulation  or 
frequency  modulation  techniques  coutd 
operate  in  the  35  kHz  bandwidth  sub- bands. 
In  addition,  any  other  emissions  that  satisfy 
the  bandwidth  limitations  would  be  per- 
mitted on  all  appropriate  amateur  fre- 
quencies. We  also  propose  to  establish  a 
finiie  limit  on  the  maximum  permissible 
output  power  of  all  emissions  outside  the 
authorized  occupied  bandwidth,  including 
spurious  modulation  products,  harmonics, 
parasitic  oscillations,  etc.  Because  of  a  signif- 
icant increase  in  activity  in  the  420-450  MHz 
band,  we  propose  to  limit  the  maximum 
authorized  bandwidth  in  this  band  to  35 
kHz.  Since  adoption  of  this  proposal  would 
eliminate  the  use  of  fast  scan  television,  we 
invite  comments  as  to  what  useful  purpose  is 
served,  other  than  experimentation,  by 
transmission  of  television  signals  in  the 
Amateur  Service 

6,  The  Commission  is  aware  that  some 
amateurs  desire  to  use  modes  of  emission 
which  are  not  specifically  provided  for  in  the 


rules.  We  hope,  through  this  proceeding,  to 
produce  amended  rules  which  will  encourage 
amateurs  to  develop  and  implement 
techniques  tor  more  efficient  utilisation  of 
the  radio  spectrumT  and  to  increase  service 
to  the  public  through  the  establishment  of 
improved  communications  systems.  Many 
new  and  unusual  emission  types  will  even- 
tually appear  on  amateur  frequencies  as  a 
result  of  these  amendments.  It  should  there- 
fore be  noted  that  the  provisions  of  Section 
97.1 17,  which  prohibit  the  use  of  codes  or 
ciphers  for  the  purpose  of  obscuring  the 
meaning  of  the  communications,  will  remain 


in  effect.  However,  the  employment  of 
signals  encoded  solely  for  the  purpose  of 
facilitating  communications  would  be  per- 
mitted under  the  revised  rules.  In  order  to 
facilitate  identification  of  stations  using 
these  emissions,  we  are  proposing  a  minor 
change  to  clarify  the  present  rule  for  station 
identification  which  would  continue  the 
requirement  for  use  of  either  the  inter- 
national Morse  code  or  un encoded  tele- 
phony. 

7.  The  specific  rules  changes  proposed 
herein  are  set  forth  in  the  attached 
Appendix   II.  Authority  for  these  proposed 


amendments  is  contained  in  Sections  4(j) 
and  303  of  the  Communications  Act  of 
1934,  as  amended, 

8.  Pursuant  to  applicable  procedures  set 
forth  in  §1.415  of  the  Commission's  Rules, 
interested  persons  may  file  comments  on  gr 
before  June  23,  1976,  and  reply  comments 
on  or  before  July  23,  1976.  In  accordance 
with  the  provisions  of  §1.4!9tb}  of  the 
Commission's  Rules,  an  original  and  eleven 
copies  of  all  statements,  briefs,  and  com- 
ments filed  shall  be  furnished  the  Com- 
mission. All  relevant  and  timely  comments 
and   reply  comments  will  be  considered  by 


2  METER  CRYSTALS  IN  STOCK 

We  can  ship  CG.D.  first  class  mail.  Orders  can  be  paid  by:  check,  money  order, 
Master  Charge,  or  BankAmericard,  Orders  prepaid  are  shipped  postage  paid.  Phone 
orders  accepted.  Crystals  are  guaranteed  for  life.  Crystals  are  all  $5.00  each  (Mass, 
residents  add  25d  tax  per  crystal).  US.  Funds  Only 

We  are  authorized  distributors  for:  Icom  and  Standard  Communications  Equip- 
ment. (2  meter) 

Note:  If  you  do  not  know  type  of  radio,  or  if  your  radio  Is  not  listed,  give  fun- 
damental frequency,  formula  and  loading  capacitance. 

LIST  OF  TWO  METER  CRYSTALS  CURRENTLY  STOCKED  FOR 
RADIOS  LISTED  BELOW: 


!•,  Drake  TR-22 

2».  Genave 

3«,  Icom/VHF  Eng. 

4*.  Ken/Wilson  /Tempo  FMH 

5*.  Regency  HR-2A/HR212/Heathkit  HW-202 


6*.  Regency  HR-2B 
?•.  S.B-E. 

S».  Standard! 46/826 
9*.  Standard  Horizon 
10#.  Clegg  HT-146 


The    first    two    numbers    of   the    frequency    are   deleted   for    the    sake    of    being 
non  repetitive.  Example:  146.67  receive  would  be  listed  as  -  6.67R 


1.  6.01T 
2  6.61R 

3.  6.04T 

4.  6.64R 

5.  6.07T 

6.  6.67R 

7.  6.10T 

8.  6.70R 


9.  6.I3T  17.6.19T    25.  6.3 IT    33. 

10.  6-73R  18.  6.79R    26.  6.91R  34, 

11.  6.145T  19,  6.22T    27  6.34T   35. 

12.  6.745R  20.  6.82R    28.  6.94R   36. 

13.  6.16T  2L  6.25T    29.  6.37T  37. 

14.  6.76R  22.  6.85R 

15.  6.175T  23.  6.28T 

16.  6.775R  24.  6.88R 


30.  6.97R  38, 

31.  6.40T  39. 

32.  6.46T   40, 


BA  CK  IN 
STOCK! 


CRYSTALS  FOR  THE   IC  230  SPUTS 
13.884444  MHz,  13,917778  MHz.  $6.50 


6-52T  41, 

6.52R  42. 

6-55T  43. 

6.55R  44. 

6.94T  45. 

7.60T  46. 

7.00R  47. 

7.63T  48. 

JN  STOCK:    13 

ea. 


7.03R  49. 

7.66T  50. 

7.06R  51. 

7.69T  52. 

7.09R  53. 

7.72T  54. 

7.12R  55, 

7.75T  56, 

8511 11  MH?; 


7.15R 
7.78T 
7.18R 
7.81T 
7.21R 
7.84T 
7.24R 
7.87T 


57.  7. 

58.  7, 

59.  7. 

60.  7. 

61.  7. 

62.  7. 
63.7. 

64.  7. 

65.  7. 


27R 
90T 
30R 
93T 
33R 
96T 
36R 
99T 
39R 


OlCOM 


IC- 


A 


i'l  CHANNEL 
JMtTL-H  IM 
10  MATT& 


Special!  Only  $249.95.  Get  8  crystals  of  your 
choice  for  only  $2.50  more  with  purchase  of 
IC-22A. 

READY  TO  GO  ON: 


1 
2 


94/94 

34/94 


3 

4 


22/82 
28/88 


5        52/52 
VHF   FM 


RECEIVER: 

Reception  Frequencies         22  channels  for  144  MHz  band. 

Built-in  crystal  units  for  5  channels. 
Reception  System  Double  Superheterodyne 

Intermediate  Frequencies    1st  intermediate:  10.7  MHz 

2nd  intermediate:  455  kHz 
Sensitivity  a.  Better  than  0.4  u  v  20db  quieting 


144.00  to  148.00  MHz  using  22 

channels 
Transistors 

E^L  I  fBBBBBi-l-ll-Pf  !■-■« 

|    1^  h       ■       ■        ■         ■        ■        r       1        "■■■■■■         -       ■       ■         * 

uMUV0Vh9>  ■       -       ■       ■         ■       *        Ife         I       +       ■       ■ 


...23 

3 

3 

...16 


STORE  HOURS:    MON-FRI:    9  A.M.  -  9  P.M.      SAT:    9  A.M.  -  6  P.M. 


Box  469 

Dept.4876rQuiriCV   MA   02169 
617  471-6427 


masier  charge 


®  mm  mm  mi  mo© 
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the  Commission  before  final  action  is  taken. 
The  Commission  may  also  take  into  account 
other  re  (event  information  before  it,  in 
add  it  rem  to  specific  comments  invited  by 
thii  Not  ice,  Responses  will  be  available  tor 
examination  bv  interested  parties  during 
regular  business  hours  in  the  Commission** 
public  reference  room  at  its  headquarters  in 
Washington.  DC  (1919  M  Street.  N.W.I. 

FEDERAL 

COMMUNICATIONS 

COMMISSION 

Vincent  J.  Mullim 

Secretary 


APPENDIX  1 

Petition  Number 

Petitioner 

RM1429 

James  L  Turtin 

RM2163 

Jerome  C  Grekowtky 

RM  2170 

Howard  M_  Krawet; 

RM2330 

Gordon  Schlesinget 

RM2429 

Raymond  E.  Heimbcrgar 

RW2S07 

Bruce  J   Brown 

ft  M  2545 

Biagw  Prest  i  for  Aptron 
Laboratories 

RM2550 

Robert  M.  Booth,  Jr„ 
for  The  American 

Radio  Relay  League, 
Inc. 

APPENDIX  11 
Part  97  of  Chapter  I  of  Title  47  of  the  Code 
of     Federal     Regulations    it    amended    m 
follow*: 

t.    In     §977,     sub-para&nph     (dM2J 
amended  to  read  as  follows 
§  97.7  Privilegm  of  operator  license 

m   m    •    «    • 

(dH2J   Radio  telegraphy  using  the  inter- 


ATTENTION  METRUM  II 
OWNERS 


vAjsfGVAnu  has  a  high  quality 
synthesizer  made  for  your  rig. 
You  get  2,000  thumbwheel 
selected  channels  from  140.000 
to  149.995  MHz  in  5  kHz  steps 
at  .0005%  accuracy  over  the 
temperature  range  of  -10  to  +60 
C  and  your  cost  is  only  $159.95. 
With  the  Met  rum,  one  Vanguard 
synthesizer  covers  both  transmit 
and  receive  frequencies. 

For  complete  details  and  photo 
see  our  half  page  ad  in  the  May 
issue  of  this  magazine. 

VANGUARD  LABS 

196  23  Jamaica  Aye,,  Holhs  Ni  k   11423 


CS<fc  Silicon  Rectifier  Modules 


HATUftlNG: 


vc-'i?e?  ratings  up  to  Z'OKO  rafts 
Current  ratings  up  to  6.0  amps 

FuNy  glass)  vated  d»de  building  blocks  by  — 

GENERAL    ELECTRIC 
Wide  war tety  of  standard  assemblies  available  in  configura- 
lions  such  as  haft  wave,  center-tap,  doubters,  and  bridges 
0  &  3  phase) 
Avalanche  types 

Both  standard  power  line  frequency  and  fast  switch ing 
types 

Capable  of  replacing  many  other  manufacturers'  types 
which  are  no  longer  available  such  as  silicon  retro-fits 
for  tube  types  866,  872,  8030,  etc. 
Custom  designs  and  engineering  services 
Applicable  to  higher  reliability  application*  such  as  in- 
dustrial control  systems,  communication  equipment,  ham 
radio  gear,  smoke  stack  precipitators,  etc, 


FOR   MORf    INFORMATION   CONTACT: 
CONDITIONING  SEMICONDUCTOR    DEVICES  CORP. 
Pott   Office    Box    No,    81 6      Way  no,    N,    J.    07470 
Telephone:  301-227-2539 


Y0VR  HAM  TUBE 
HEADQUARTERS ! 


TUBES  BOUGHT,  SOLD  AND  TRADED 

SA  1 7f  $$$      HIGH  $$$  FOR  YO UR  Tt  Hi.  S 

MONTHLY  SPECIALS 

3CX1O00A7/8283  £22  5.00 

3CX  1  50OA7/8877  205.00 

3  5O0Z  48.00 
3-1000Z  120.00 

4  125A  42.00 
4  400A  45,00 
41000A  165.00 
4CX250B  27.50 
5728  22,00 

Eimac  Tubes  &  Accessories  In  Stock 
Write  or  phone  for  types  not  listed 

BRAND  NEW*"*FACTORY  GUARANTEED 


811A 

$   8,50 

813 

18,00 

G146B 

4.25 

6360 

3.75 

6883B 

4.50 

8122 

39.00 

8236 

22  00 

8908 

5,25 

8950 

4.75 

TOP  BRAND  Popular  Receivir^  Tube  Types, 
BRAND  NEW  75%+  Off  List*  Factory  Boxed, 
FREE  LIST  Available  -  Includes  fuU  line  of  rf 
Power  Transistors.  Minimum  Order  $25. 


COMMUNJ  CATIONS  J  fic. 

21 1 5  Avenue  X 
Brooklyn,  NY    11235 
Phone  (212)  646  6300 


SER  VtNG  THE  INDUSTRY  SINCE  J  922 


LOGIC  PROBE  KIT 


$14.95 


(plus  shipping* 

Now!  A  Digital  Logic  Probe  kit  at  a  realistic 
price,  Red,  Green,  and  Yellow  light  emitting 
diodes  signal  the  presence  of  logic  levels 
encountered  in  digital  circuitry.  Utilization 
of  transistor  and  Integrated  circuit  switching 
techniques  permit  the  DIGAPEAKE-A  to 
indicate  logic  1,  logic  0.  and  pulsing  circuit 
conditions.  Complete  kit  including  easy 
instructions  is  available  now  from  .  .  . 

Chesapeake  Digital  Devices  Inc. 

P.O.  BOX  341 
Havre  de  Grace,  Md.  21078 


mfthR  i 


AMATEUR    RADIO 

luuruRmn 


WB6LDN I WB6ZCT 


AMATEUR    RADIO 


III 


'I   LOS 


DIE  CAST  CHROME  LICENSE  FRAME 

Your  NAME,  GTH,  73  etc.  in  vinyl  letters  (max.  12) 

Specify  style  desired 

$3,45  each  pp  with  vinyl  letters 

C4itfattt„i  'KsxJcfTts  add  S%  iJltri  Mi 

W6RADK)       P.  O.  BOX  1S     HAWTHQRN£(  CA  90250 


national  Mor$£  code  n  authorized  in  the 
frequency  band*  3700  3750  kHz.  7100  7750 
kHz  (705&7075  kHz  when  the  terrestrial 
location  of  The  station  H  not  within  Region 
2),  21,100-21,200  kH*,  and  26..  100-28.200 
kHz. 


2.  In  §97  61  r  the  ftcadnoie.  pa* staphs  (ai 
and    (c>    and    tub- paragraphs    fbldlf    and 

{1 3)  are  amended  to  read  ts  tottows: 
§07,61   Authenzed   frequent *et  and  hand 
width. 

(al  Following  mre  the  frequency  bands 
and  associated  bandwidth  available  ta  ama- 
teur radio  stations,  other  than  repeater 
stations,  iubject  to  (tut  limitation*  stated  in 
paragraph  (bl  of  this  section,  §§97  65, 
97JGU  and  97.110 


Freq.  band 


Man,  auth. 

bdwdth 

(kHz) 


Limi- 
tations 
(joe  par.  h) 


kHz 

1  BOO  2000 

3.5 

1,2 

350&377B 

0.35 

3775-4000 

3-5 

4 

4383,8 

35 

13 

7000-71  &D 

0,36 

3,4 

7075-7100 

3,S 

11 

7150-7300 

3.5 

3.4 

14000-14200 

0.35 

__. 

14200-14350 

3.5 

— 

MHz 

21.000-21.250 

0.35 

— 

21.25&21450 

3,5 

_ — , 

28.000-28.500 

0  35 

_ 

2B.50O-29  700 

35.0 

— 

50.000  50.100 

0,35 

— 

5010054.000 

350 

„ — 

144.0-144.1 

035 

— 

144.0-148.0 

350 

-— 

220-225 

350 

5.6 

42^450 

35  0 

5,7 

GHz 

1.215-1.300 

-* 

5 

2,3002,450 

*—~ 

5.8 

3.3GO-3.500 

— 

5,12 

5.650-5.925 



SJ 

10.000-10.500 

_ 

5 

24.000-24.250 

— 

5,10 

480D&50.CIOO 

— 

__^ 

71.00076,000 

— 

165.  DO- 17  0.00 

-™ 

*«** 

240.00-250.00 

— 

— 

Above  300,00 

mi 

— 

(b)(11)  The  usfl  of  an  authorized  band 
width  In  excess  of  0.35  kHz  in  ihjs  band  is 
limited   to   amateur    radio   stations   located 
out  aide  Region  2- 


*  *  •  *  * 


(till  13)  The  frequency  4383.8  kHz.  tele- 
phony using  single  sideband  amplitude  mod- 
ulation with  reduced  or  suppressed  carrier, 
maximum  power  ol  150  Warn,  may  be  toad 
bv  any  station  authorized  under  this  pan  to 
communicate  with  any  other  station 
authorized  m  the  Scat*  of  Alaska  for  emer- 
gency  communication*.  No  airborne  opera- 
tions will  be  permitted  on  this  frequency, 
Additionally,  all  station*  operating  on  this 
frequency  must  be  located  in  or  within  50 
nautical  mites  of  the  State  of  Alaska. 

{el  Tbe  following  transmitting  frequency 
bands  and  the  associated  bandwidth* 
authorized  in  paragraph  (a)  at  this  section 
m  available  for  repeater  stations,  mcludirg 
both  input  (receiving)  and  output  hran* 
mitt  ing}: 

FREQUENCY  BAND  (MHl) 

29.5-207 

52,0-54.0 

I46JM4&Q 

222.0225.0 

442„0-4B0r0 

any  amateur  frequency 

above  1  215  GHz, 

3.  In  £97.65  the  headnoie,  (a)  and  lb]  are 
amended,  and  k).  fdl,  le)  and  (f)  are  deleted 
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to  read  as  follows 

^97  65  Bandwidth  of  emissions. 

(a)  Occupied  banrjwtdth  is  the  frequency 
bandwidth  such  that,  below  it$  tower  and 
above  its  upper  frequency  iimits,  the  mean 
powers  radiated  are  each  equal  to  0  5  per- 
cent of  The  total  mean  power  radiated  by  a 
given  emission. 

4b)  The  authorized  bandwidth  Is  the 
maximum  occupied  bandwidth  authorized 
to  be  used  by  a  station 

§97  69  [deleted] 

4.  ^9?  69  is  deleted 

5.  In    §97.73.    the   headnote  and  text   is 
amended  to  read  as  follows: 

§97  73  Purity  of  emttsi&m. 

The  mean  power  of  emission*  on  any 
frequency  removed  from  the  upper  or  lower 
limit  of  the  authorised  bandwidth,  by  more 
than  250  percent  of  the  authorized  band- 
width, shall  be  an  en  Listed  at  least  40 
decibels  below  the  peak  output  power  of  the 
transmitter. 

6.  In  §97.87.  paragraph  {hi  h  amended  to 
read  as  follows: 

§97  B  7  Station  rdentttkalton 


(h)  The  identification  required  by  para- 
graphs (iL  1b]a  (el,  Idl  of  this  section  shall 
be  given  on  each  frequency  being  utilised  for 
transmission  and  shall  be  transmitted  either 
by  telegraphy  using  the  international  Morse 
code,  or  by  un encoded  telephony,  using  the 
English  language.  It  an  automatic  device  is 
used  for  identification  by  telegraphy,  the 
code  ipeed  shall  not  exceed  20  words  per 
minute.  The  use  of  a  national  or  inter- 
nationally recognised  standard  phonetic 
alphabet  as  an  aid  for  correct  telephone 
identification  is  encouraged 
7.  §97:93  is  amended  to  read  as  follows: 
§9 7. 93  Modulation  of  carrier* 

Except  for  brief  tests  or  adjustments,  and 
authorized  remote  control  or  experimental 
purpose!,  an  Amatuur  station  shall  not 
transmit  an  unmodulated  carrier  on  fre- 
quencies below  57.0  MHz. 


Before  the 

FEDERAL  COMMUNICATIONS 

COMMISSION 

Washing  ion.  O.C.  20554 

FCC  76-34B 

40050 

In  the  Matter  of 

Amendment  of  Part  97  to  make 
special  callsigns  available 
to  stiit ions  licensed  to 
Amateur  Extra  Claw  operators. 
Dockjet  20092 

FIRST  REPORT  AND 

ORDER 

Adopted    April  14.  1976 

By  the  Com  mission: 

1,  A  NqttcE  of  Proposed  Rule  Making  In 
the  above  captioned  matter  was  released  on 
July  2,  1974,  and  published  in  the  Federal 
Register  on  July  a  1974  [39FR24922L  In 
that  Notice,  the  Commission  proposed  to 
amend  Part  97  of  the  Rules  end  Regulations 
to  permit  an  Amateur  Extra  Class  licensee  to 
request  specific  unasserted  callsigm  for  his 
primary  and/or  additional  stations.  Jt  was 
alio  proposed  to  discontinue  the  availability 
Of  "in  memoriam"  caiUtgns.  i.e.,  calkigns 
requested  by  Amateur  club  stations  for  the 
purpose  ol  honoring  a  deceased  member. 

2.  In  this  First  Report  &nti  Order,  wc  will 
address  only  the  issues  of  1X2  (i.e..  so  called 
two  letter]  cailsigns  and  "in  memoriam" 
callsigns.  We  will  defer  consideration  of  1  X3 
and  2X3  calls  ions  to  a  later  Report  and 
Order  Trie  recent  tremendous  influx  of 
CitUsra  Radio  Service  applications  at  our 
GettYibuig,  Pa,,  licensing  facility  precludes 
the  implementation  of  any  changes  in  the 
Amateur  callspgn  structure  which  would 
require  significant  addt*onal  manpower  or 
changes  in  the  computer  software  systems 
Because  the  number  ol  available  1  X2  Call- 
signs    is    small,     wi!     believe    the    changes 


adapted  herein  will  not  impose  an  undue 
processing  burden,  and  the  manpower 
released  from  the  processing  of  ,rm 
memoriam"  callsigm  can  be  used  in  this 
effort. 

3  Approximately  160  comments  were 
received  by  the  Commission  in  this  matter, 
and  all  were  carefully  considered.  The  over- 
whelming majority  of  the  comments 
supported  our  proposal  regarding  choice  of 
specific  callsigns  by  Amateur  Extra  Class 
licensees;.  The  comments  were  divided 
approximately  equally  between  those  who 
wished    to    retain    a    specific    time    period 


before  becoming  eligible  for  a  1X2  cjHsign, 
and  those  who  desired  to  completely  delete 
the  waiting  period.  One  of  the  most  fre- 
quently raised  objections  was  that  the 
proposal  would  permit  Amateur  Extra  Class 
operators  who  had  been  licensed  only  a 
short  time  to  obtain  1X2  callsigm.  (1X2 
callsigns  are  presently  issued  to  Amateur 
Extra  Class  operators  who  submit  evidence 
that  they  held  an  amateur  license  at  foasr  25 
years  prior  to  the  date  of  application.)  In  the 
words  of  the  American  Radio  Relay  League 
■ARRLK  "Two  letter  ['1X2*  callsigm  tradi- 
tionally have  identified  the  holder  as  an  'old 


timer/  one  who  has  devoted  many  years  of 
dedicated  public  servrcr  as  an  amateur  To 
make  two  letter  calls  available  to  any  Ama- 
teur Extra  Class  licensee  irrespective  of  years 
of  service  would  have  the  practical  affect  erf 
downgrading  the  stature  of  present  two 
letter  calls^gn  holders." 

4.  Those  supporting  our  proposal  with 
out  qualification  cited  the  incentive  a  1X2 
callsign  would  provide.  Comments  suggested 
that  the  special  significance  ol  a  1X7  callsiqfi 
would  encourage  many  amateurs  to  upgrade 
their  license  class  and  thereby  increase  their 
overall     technical     and     operational     pro- 


PHONE  PAD  $6.50 

New,  packaged  by 
Automatic  Electric. 
Preferred  by  many  over 
the  tactile  pads.  Great 
for  repeaters,  auto- 
dialers,  etc. 


SP213A$6.50ea  3/S16.Q0 


SPEED  CONTROL 

New  solid  state  SCR 
speed  control  for 
AC/DC  devices  or  resis- 
tive loads,  lights,  etc. 
Good  for  a  whopping 
1.2  KW,  Ideal  soldering  iron  control. 

SP-189A  $4.50  ea  3/$12.00 


5  VOLT  1  AMP  REGULATED  power  supply  kit  for  logic  work.  All  parts  including 


LM  309  K 

DUMMY  LOAD  resistor,  non-inductive,  50  ohm  5  watts 
AA  NICAD  CELLS  brand  new,  fine  biz  for  handy  talkies, 
ASCII  KEYBOARD  brand  new  w/ROM  chip,  data  package 


^PK-7S7.50 

$1.00 

$1.25  ea  9/S8.00 

$45.00 


POWER  SUPPLY  MODULE 

New,  plug-in  module.  Plugs  into  AC  outlet  provides  12 
volts  AC  at  1/a  amp  by  two  screw  terminals.  Great  for 
various  clocks,  chargers,  adding  machines,  etc.  New 

$2.50  ea.  5/$10,00 


LASER  DISCHARGE  CAP 

Sangamo,  new,  40  mfd  3,000  volts,  180  Joules,  May 
be  used  for  filtering,  linears,  etc.r  by  derating  to 
2,000  volts.  Shipping  wgt  TO  lbs.  Measures  3%  x  4% 
x  91/2  inches.  $25,00  each  5/S1 10.00 


TELEPHONE  TOUCH  PADS 

New,  by  Chromerics,  standard  telephone  format- 
Measure  2Vs  x  3  inches.  Great  for  repeaters,  phones, 
computers,  etc.  $4,50  each  6/325,00 


VIDEO  TAPE  HEADS 

Brand  new  from  Cartavision  home  video  equipment. 
Made  for  %  inch  tape,  includes  erase,  play,  record.  We 
include  3  different,  made  by  Vikron,  Bogen,  3  different 
for  the  $5.00.  A  $60  value.  SP  240A  3/S5.00 


S7fe£nM<2±i 


Please  add  shipping  cost  on  above. 


Box  62 
Lynn,  Massachusetts   01904 


FREE  CATALOG 

SP-8  NOW  READY 
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fkriency  Other  comment!  indicated  that 
longevity  ri  not  always  an  indication  of  a 
proficient  operator  with  much  public  ser- 
vice, and  therefore  is  not  a  valid  criterion  to 
use  for  the  assignment  of  a  1X2  callsign. 

5.  We  believe  that  the  arguments  For 
retaining  a  large  measure  of  tenure  asso- 
ciated with  1X2  calLiyns  have  limited  merit. 
T  radii  (anally,  1X2  call  sign*  have  been  avail- 
able only  to  those  persons  who  have  been 
long-term  amateurs.  Such  call  signs,  because 
they  are  in  very  short  supply,  must  necet- 
sarfty  he  rationed  in  some  man  net .  and  it  hat 
seemed  the  fairest  procedure  to  allot  them 


consistent  with  some  measure  of  longevity. 
However,  we  aiso  believe  that  once  the  "old 
timers**  have  had  an  adequate  opportunity 
to  obtain  1 X2  a)! signs,  whatever  such  call 
signs  remain  should  be  made  available  pro- 
gressively to  more  recent  licensees. 

6,  Accordingly,  we  have  dot er mined  to 
phase  out  the  tenure  requirement  in  the 
following  manner:  AH  present  Amateur 
Extra  Class  holders  of  1X2  callsigns  will  be 
given  an  exclusive  3  month  period  to  request 
a  different  specific  lX2calhign.  During  this 
perkxJ.  we  will  also  accept  applications  for 
specific   1X2  consigns  from  Amateur  Extra 


Class  licensees  who  were  first  licensed  at 
least  25  years  ago  and  who  do  not  now  hold 
1X2  caH  signs.  At  the  end  of  this  period,  we 
witl  then  also  beg-in  accepting  application* 
tor  specific  1X2  callsigra  from  Amateur 
Extra  Dass  licensees  who  first  obtained  that 
class  of  license  prior  to  November  22.  1967 
(the  effective  date  of  Docket  15928}.  Such 
applications  will  be  accepted  for  a  period  of 
3  months,  at  which  lime  vw  will  then  also 
begin  accepting  applications  from  Amateur 
Extra  Class  licensees  who  firsl  obtained  that 
class  of  license  prior  to  July  2,  1074  (the 
release  date  of  Docket  20092),  Such  applies- 


SUMMERTIME  SPECIALS 

FOR 
TWO  METER  MOBILEERS 


RCASUPERCARFONES 

These  rigs  are  ideal  for  two  meter  ham  or  commercial  uses.  No 
conversion  needed  for  the  ham  band. 

Frequency  range:  148  to  1 74  mc 

Output  power:  30  Watts 

Receiver  sensitivity:  .35  microvolt  for  12  dB  SIN  AD 

Standby  drain:  200  mA, 

Fully  transistorized  receiver  and  exciter, 

Plug  in  any  tone  coded  squelch  accessory  designed  for  12  volts. 

While  they  last  —  ONLY  $175.00  each,  with  accessories. 

2  to  5  units  $160.00  each 

6  or  more  $1 50.00  each 

ACT  NOW,  AT  THESE  PRICES  WE  WON'T  HAVE  THESE  RIGS 
VERY  LONG. 

PORTABLE  USERS:  We  still  havB  a  few  RCA  TACTECS  available  for  two  meter 
use.  Prices  start  at  $375.00  each.  Call  any  evening  for  details.  Telephone  Number 
312-627-3540 

Send  check  or  money  order  to: 


DU  PAGE  FM  Inc. 

P.O.  Box  1.  Lombard  IL  60148 

(312)  627-3540 


TERMS:  All  items  subject  to  prior  sale,  sold  as  is,  [f  not  as  represented  return  for  exchange  or 
refund  (our  option)  within  5  days  of  receipt,  freight  prepaid.  All  items  are  shipped  freight  collect. 
Illinois  residents  add  5rh  ales  tax.  Accessories  do  not  include  antennas,  relays,  crystals  or  reeds. 


tioni  will  be  accepted  for  i  period  of  3 
months,  at  which  time  we  will  then  also 
begin  accepting  application*  from  Amateur 
Extra  Class  licensees  who  first  obtained  that 
dass  of  fk»r«*  prior  to  July  1.  1976  (the 
effective  date  of  Docket  20032).  Such  appli- 
krns  will  be  accepted  for  o  period  of  3 
months,  at  which  time  we  will  then  also 
begin  accepting  applications  from  any  Ama- 
teur Extra  Class  licensee. 

?♦  Many  comments  expressing  agreement 
with  our  proposal  also  expressed  concern 
Over  the  administrative  problems  which 
could  arise  in  implementing  a  working 
system,  inevilabfv.  a  single  callsjgn  will  he 
requested  by  more  than  one  applicant,  and 
there  are  essentially  two  ways  to  handle  such 
situations:  1|  on  the  basis  of  which  of  the 
amateurs  has  been  licensed  the  longest  (or 
the  earliest);  or  2}  on  the  basts  of  which 
request  was  received  first  for  processing. 
Considering  <hu  manpower  available  for 
handling  application  process! ne.  we  have  no 
alternative  but  to  adopt  the  lamer  approach. 
To  do  otherwise  would  tremendously  delay 
the  processing  of  all  amateur  applications. 
Amateur  Extra  Qass  and  other*.  Moreover . 
because  we  will  permit  an  applicant  to 
request  several  calls*gro  in  order  of 
preference,  there  should  be  few  instances 
where  an  applicant  cannot  get  i  callsign  of 
his  choice;  although  it  may  not  have  been  his 
first  choice.  All  applications  for  specific  1X2 
callsigns  should  bo  filed  on  a  Form  610,  with 
an  attachment  listing  thecal Isigns desired,  in 
order  of  preference,  and  should  be  sent  to 
the  FCC  office*  in  Gettysburg.  Pennsylvania. 
The  filing  tee  h  S28  rf  no  renewal  is  desired, 
and  529  if  tentwal  is  desired- 
Si  We  are  adopting  an  effective  date  well 
beyond  the  release  date  of  this  Report  and 
Order,  and  we  will  not  accept  prematurely 
filed  applications.  This  will  insure  that  the 
news  of  tht*  rule  making  will  reach  most 
amateurs  so  that  they  will  have  nUff jcient 
lime  together  the  necessary  information  and 
application  lorms  required.  We  recommend 
that  requests  for  verification  of  past  records 
and  license  dates  not  be  directed  to  the 
Commission.  Amateurs  may  seek  licensing 
information  in  Commission  files  at  Our 
Washington.  DC.  offices,  or  They  may 
request  such  information  via  our  duplication 
contractor.  Requests  for  such  information 
made  to  the  Commission  will  be  honored. 
However,  because  of  staff  limitations  and 
other  priorities,  such  requests  are  not  likely 
to  receive  immediate  attention  and  could  be 
delayed,  thereby  causing  a  loss  of  position  in 
the  filing  sequence  Additionally,  to  insure 
that  applicants  requesting  1X2  call  signs  iuliy 
comply  with  the  requirements  for  licensing 
background  documentation,  we  would  like 
to  clarify  exactly  what  must  be  submitted 
An  applicant  may  submit  either  an  original 
license,  a  photocopy  of  an  original  license, 
or  a  photocopy  of  a  recognized  listing  or 
source,  such  as  the  Radio  Amateur's  Caff 
hook.  Whan  such  a  source  is  used, 
applicant  should  mclude  a  photocopy  of  the 
title  page  of  (hi  source  which  indicates  its 
title,  and  dates  of  coverage,  We  cannot 
accept  affidavits  or  sworn  statements  from 
applicants,  since  they  cannot  be  verified. 

9.  As  proposed,  we  are  deleting  the 
availability  of  "m  memoriam"  calls igns  Less 
than  a  do£en  comments  directly  addressed 
our  proposal  to  delete  the  availability  of 
such  call  signs,  indkating  a  general  tack  of 
interest  among  The  many  comma  mors.  Argu- 
ments stated  that  since  there  were  a  rela- 
tively small  number  of  requests,  the  addi- 
tional  manpower  and  1X2  lotter  callsigns 
which  would  be  gained  from  the  deletion 
would  be  mmimaL  While  we  realize  the  "in 
memoriam"  station  may  indeed  be  a  tribute 
to  a  deceased  amateur,  we  have  found 
instances  of  abuses  of  such  call  signs.  In  our 
Notice  of  Proposed  Rule  Making,  we  cited 
the  difficulty  in  many  i nuances  of  'deter 
mining  whether  or  not  the  evidence  of  the 
deceased's  membership  in  the  applicant  club 
is  valid  While  most  commenu  agreed  that 
the  burden  of  proof  should  he  with  the 
applicant,  no  comment  indicated  a  valid  and 
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conclusive  method  of  verifying  the  iur> 
mitted  evidence.  Additionally,  it  is  seldom, 
if  Mr.  that  a  non-1  X2  call  sign  d  requested. 
Although  many  more  1X3  and  2X3  callitgns 
have  been  issued  to  the  Amateur  populanon 
•rf  *  whole.  It  appear*  that,  in  some  instances, 
the  objective  of  the  club  to  honor  &  deceased 
member  is  secondary  to  obtaining  his 
prifMigoLis  1X2  caHsign  for  dub  use,  We  wift 
therefore  issue  no  such  ca rt  signs  henceforth^ 
but  will  continue  to  renew  thorn  now 
outstanding. 

10-  In  wiew  of  the  Foregoing  considera- 
tions, we  find  that  the  amendments  to  Part 
97,  %tt  forth  in  the  attached  Appendix,  are 
m  the  public  interest,  convenience,  and 
necesniy  The  authority  for  such  amend- 
ment* it  contained  in  Sections  4|i|  and  302 
and  303  of  the  Communications  Act  of 
T934f  as  amended. 

11.  Accordingly,  IT  IS  ORDERED,  that 
effective  July  1,  1976,  Part  97  of  the 
Com  miss  ton's  Rules  and  Regulations  IS 
AMENDED  as  set  forth  in  the  attached 
Appendix. 

FEDERAL 

COMMUNICATIONS 

COMMISSION 

Vincent  i.  Mullins 

Secretary 

APPENDIX 
Part  97  of  Chapter  I  of  Title  47  of  the  Code 
of     Federal     Regulations     is    amended     as 
follows: 

1    Rule  Section  97.51(a)  is  amended  to 
read  as  follows: 
$97  51  Assignment  o teal Istgns. 

Hi  A  specific  unassured  calhign  may  be 
reassigned  to  a  previous  holder  thereof. 

121  A  specific  unasstgned  call  sign  may  be 
temporarily  assigned  to  a  special  event 
station. 

(31  One  unassignad  1X2  call  sign  [a  call- 
sign  having  one  latter,  then  the  numeral, 
followed  by  two  letter |),  may  be  assigned  to 
the  station  of  a  previous  holder  of  a  t  X2 
cslijign. 

(4 1  One  specific  unas&tgned  1 X2  callsign 
may  be  assigned  to  the  station  of  an  Ama- 
tetif  Extra  Class  licensee  who  previously  hetd 
or  presently  holds  a  1 X2  callsign. 

151  One  specific  unaligned  1X2  callsign 
may  be  assigned  to  the  station  of  an  Ama- 
teur Extra  Class  licensee  who  submits  evi* 
ctonce  that  he  held  any  amateur  radio  oper- 
ator or  station  license,  Issued  by  any  agency 
or  the  U.S.  Government  or  fry  any  foreign 
government,  25  or  more  years  prior  to  the 
receipt  date  of  an  application  for  such 
assignment. 

(6J  Effective  October  1,  1976.  one 
Specific  unasserted  1X2  caiisigo  may  be 
assigned  to  the  station  of  an  Amateur  Extra 
Ctcts  licensee  who  submits  evidence  that  he 
first  held  that  class  of  license  prior  id 
November  22,  T967, 

(7)  Effective  January  1,  1977,  one 
specific  unassigned  ?X2  caltsign  may  be 
assigned  to  the  station  of  an  Amateur  Extra 
Class  licensee  who  submits  evidence  that  he 
first  held  that  class  of  license  prior  to  July  2, 
1974. 

(6)  Effective  April  |f  1977,  one  specific 
urujrogned  1X2  callsEgn  may  be  assigned  to 
the  station  of  an  Amateur  Extra  Qass 
licensee  who  submits  evidence  that  he  first 
held  that  class  of  license  prior  to  July  1. 
1976, 

(91  Effective  July  1,  1977.  one  specific 
unaligned  1X2  callsign  may  be  assigned  to 
the  station  of  any  Amateur  Extra  Class 
licensee. 

MO}  The  provisions  of  paragraphs  (31 
through  (91  of  this  Section  shall  also  apply 
to  the  issuance  of  2X2  callsigns  in  Alaska, 
Hawaii,  and  U.S.  possessions 

m  m  m* 

2.  Rule  Section  97  S3  ts  amended  to  read 
as  follows 

§97.53  Policies  and  procedures  applicable  to 
assignment  of  callsigns. 

<u>  *  '  * 

(1  ]    1X2  cattsigns  -  callsigns  with  a  single 


letter  prefix  and  two  letter  suffix.  >.g., 
W6AS,  and  2X2  call  signs  m  Alaska,  Hawaii, 
and  U.Sl  possessions- 

(2)  1 X3  callsigns  -  callsigns  with  a  single 
letter  prefix  and  a  three  letter  suffix,  e.g., 
W6ABC 

IbJ  An  eligible  licensee  will  be  permitted 
to  hold  only  one  1X2  callsign.  However,  a 
licensee  who,  by  reason  of  former  rule 
provisions,  presently  holds  more  than  one 
such  callsign.  may  continue  to  hold  those 
same  callsigns  in  the  same  calf  sign  areas. 

(c)  In  those  instances  where  an  applicant 
is  not  eligible  for  a  specific  callsign.  a  1X2 


callsign  beginning  with  the  letter  "W"  will, 
subject  to  availability,  normally  be  assigned 
to  an  eligible  licensee 


*  •  •  •  ■ 


{q)  Subject  to  availability,  a  primary 
station  will  be  issued  the  same  type  of 
callsign  as  the  one  relinquished  upon  modifi- 
er ion  of  license  to  show  a  station  location 
in  a  different  callsign  area. 

|h)  Except  as  provided  m  Section 
97  51(a),  licensees  will  not  be  assigned 
specific    callsigns    or    counterpart    callsigns 


{callsigns  with  identical  suffix  letter  si. 

Lit  Those  Amateur  Extra  Qass  licensees 
eligible  under  the  provisions  of  Section 
97,51  (ar  for  a  specif  tc  urussigned  1X2  call 
sign  may  specify  in  their  applications  more 
than  one  callsign  in  order  of  preference.  In 
those  instances  where  none  of  the  listed 
callsigns  are  available,  the  application  will  be 
returned  without  action  unless  the  licensee 
has  stated  that  he  will  accept,  as  a  last 
choice,  any  unasserted  1X2  callsign. 

(j)  Callsigns  which  have  been  unasserted 
for  more  than  one  year  are  normally  avail 
able  for  reassignment. 


HITEHOUSE&CO 

17  Newbury  Drive,  Amherst,  N.H,  03031 


TRANSMITTING  VARIABLES 

Millen  1  6250  dual  255pF  3k V $43.25 

Miller.  16520A  single  200pF  3k  V    ...  24.75 
Johnson  154-10  single  347pF  3  kV  . .  34.60 

COUNTER  DIAL 

Millen  10031,  r>99  turns 
readout  with  0-100  vernier 
dial,  ideal  for  transrnateh,  fits 
%"  shaft  $25.50 

PANEL  DIAL 

Millen  10039,  4"  x  3-9/32", 
714  to  1  ratio,  mounts  on 
front  panel  $12.30 


TOROIDAL 
CORES 

(specify  material) 
.  .  $3.00 
.  ,$   .75 

.  .  $   .60 


T-200 

T-80 

T-68 

T-50 

T37 

T-25 


■  *  -  . 


$  .50 

S   .40 
$  .30 


BARKER  &  WILLIAMSON       B«d,$t.7sw««. 


•      *       4      4       % 


MODEL  375  PROTAX™  6-position  coaxial  switch,  rear  contacts 

MODEL  376  same  as  above,  with  side  connectors 

MODEL  425  TVI  Filter,  1000  W  

MODEL  350/2Q4  Audio  Phase  Shift  Network 

MODEL  CC50  Dipole  Antenna  center  coaxial  connector 


,  .$18.50 
.  _  18.50 
.  . .  3250 
.  .  -  1 5.00 
,  * . .  8.25 


RF  Switch 

Millen  51001,  1  pole,  2  to  6  pos, 
13kVflashover,  20  Amps    $21,20 


JOHNSON  MINIATURE 
VARIABLES 

160-102  1.5  to  5  pF    .  .  .  ,  .  $3.00 

160-104  1.8  to  8  pF    3.05 

160-107  2.3  to  14  pF    3-15 

160-110  2.7  io  19  pF    „ 3.20 

160-130  3.0  to  32  pF    3.45 


ROTARY  INDUCTOR 

Johnson    style    229-203,    28 
mH  $32.00 


MILLEN 

92200  2k W  Antenna  Tuner    

92201  300W  Antenna  Tuner 
90652  Solid  State  Grid  Dip  Osc 


■  •  . . 


.      .     m      m      i     i  V   I   vO 

SI  38 


NOW  IN  STOCK 

Transmitting  Variables  —  Roller  Inductors  —  Counter  Dials 

Air  Wound  Coils  -  Couplings  —  Knobs  —  Receiving  Variables 

Toroids  —  R.F.  Chokes  -  Coil  Forms  and  more 

From 
Millen  -  E.  F.  Johnson  -  Barker  &  Williamson  -  JW  Miller  *  Hammarlund 

Send  First  Class  Stamp  for  Flyer 

Add  $1 .50  to  each  order  for  shipping  and  handling.  Prices  subject  to  change. 
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HAVE  I  GOT  A 
NUMBER  FOR  YOU! 

toll  free 

800-325-3636 

call 

HAM  RADIO  CENTER 

ST.  LOUIS 

FOR  NEW  AND  USED 
AMATEUR  RADIO  EQUIPMENT 

We  Trade  on  New  or  Used 
Charge  it  on  Master-Charge  or  BankAmericard 


> 


HK-1 


MODEL  HK-1  $29.95  DELIVERED 

"DUAL  LEVER  SQUEEZE  PADDLE 

"FOR      USE     WITH     ALL     ELECTRONIC 

KEYERS 
*HEAVY    BASE    WITH    NON-SLIP    RUBBER 

FEET 
'PADDLES    REVERSIBLE    FOR    WIDE    OR 

CLOSE  FINGER  SPACING 


THE  HAM-KEY 

Now  4  Models 


HK-4 


HK-2 


MODEL  HK-2  $19.95  DELIVERED 


*SAM£  AS  HK-1.  BUT  LESS  BASE  FOR 
THOSE  WHO  WISH  TO  INCORPORATE  IN 
THEIR  OWN  KEYER 


HK-3 


MODEL  HK-4  $44.95  DELIVERED 

•COMBINATION  DUAL  LEVER  PADDLE 
AND  STRAIGHT  KEY  ON  SAME  BASE 

•STRAIGHT  KEY  MAY  BE  USED  CONVEN- 
TIONALLY OR  AS  A  SWITCH  TO 
TRIGGER  A  MEMORY 

•ALL  KEYS  ARE  COMPLETELY  ADJUSTABLE 
•ALL  PLASTIC  PARTS  HMMPACT  STYRENE 
•ALL  HAVE  COLOR  CODED  BINDING  POSTS 


MODEL  HK-3  $16.95  DELIVERED 

*DE  LUXE  STRAIGHT  KEY 
'VELVET  SMOOTH  ACTION 
"HEAVY  BASE  WITH    NON-SLIP   RUB8ER 
FEET 
'NO  NEED  TO  ATTACH  TO  DESK 


HAM  RADIO  CENTER  INC 

8342  Olive  BL. 

P.O.  Box  28271 

St.  Louis,  MO  63132 
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ELECTRONIC* 

PO     BOX    14SS6,    LAKE  WORTH,  FLORIDA     3346D 


2ff    REFUND  OH  ALJ 

- 

MR 


■ 


11     0R9I  £H  510.00  ADD  60c 

•  *  ■  .1 . 

*  * 


»• 


NO  COD-  crteck  ar  HO 

All  IFPED  P.P 

■ 


FOREIGN  ORDERS  AOD  1QX 
30\  lor  Air  W.r 

fLORIDA  RESIDENTS  ADC 


■  » 

■  » 

*» 
■* 


*» 

•* 
** 

•■ 
*• 
•* 
•* 

»i 

•  » 

•  * 

•  # 

*  ■ 

•  * 
t  » 

•  « 

•  * 

4  * 

*  • 

•  > 
*• 

t   . 

*  * 

*  • 

■  I 

t 

i 


PS  Ol    POWER     SUPPLY  KIT 

COMPARE   THIS   UM"T   HUH    VO"    UllO    KIT   AVA  I  I  AMI  I     sal  X  K  /^ 


>   SUPPLY   >)il[;HS  THSEE  VOLT  ^T  TUT 


SAMI    J'RIlJ.   '<ST   OTIERS  OFFM  ONLY  C 


rou 


♦ 


All    cjinpanrat*,   Kurdware,    hi-utMuLA  snd  transferer 

GtO  plated  and   drilled  PC  Board 
Comti  k>  r  f.-   i  n 5 1  fttc  t  njfl n 


The  PS- 01  Hies  the  highly  effective  78L  series  of  5  temiiut   voltaic   regulators 
and  a  *eri«.  pais  rr*n*iiTOr  for  each  voltage 


#  *  • 


■    *■■•<■■*.»* 


*    •    • 


TIMEBASE  KIT  TB03/50 

Want  24-hour  time  from  vour  Mostok 
50252  clock  kit?  Thi*  chip  require* 
50  Hz  for  a  24 ^h our  formal 


*y$* 


*Si*W»  eenrnbc  mortator 
5315,  «c  .  c^-p« 

*B-u«»f»d  EKIflhll 


W1*. 


MEATSMHINK  TUBING  SPECIAL 

#1  Hsatiad  one  foot  J*ngTfu 
of  3/64.  1/16.  17B,  ft  «" 
10  pwcei      .49 

#2  assorted  one  foot  length* 

af  3/8,  &  T/2"'  59 


'POWER  SUPPLY 
HANDBOOK" 

by  J,  Kevin  Lynn 


SEND  A  STAMP  for  an  illustrated 
catalog  of  low  priced,  quality  kits 
and  components. 

WE  HAVE:  alarm  clock  kits,  mobile 
ctuck  kits,  50  &  60  H*  time  bases, 
touchtqne  encoders,  high  current 
power  supplies,  capacitor  discharge 
ignitions  and  many  other  items, 
FREE  WITH  AN  ORDER! 


r*» 

ifeflVi 


it      wm 


■  p- 


VI 

■ 
PI 


C 


■  I       nr,t'Pl      aitd 


KVAUA11E 
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Everybody  **  ^U  atwut  (his  kit  said  it  w»  "(do 
ihould  wll  it  lor  more"  .  ,    out  we  think  (ht  buyei 
i  luper  deal  SO  HERE  IT  ISM 


-  you 
reoDoni/B 


SQD5  .Li  lixlr- 
HitilTthik  l*«  H       I 


COMAINS 

CA5£S  AHf  AVAILABLE i 
.PC  BOARD 

*  SPECIAL  TOROID  TRANSFORMER 
-2  1G0W  Power  Tratiiritui^ 
>  SA   SCR  Oom  na 

i  4  300  Vul(  PkodH  Evti,  19  inftafl 

*  All  rewtlori.  fli  apt 
'COMPLfTf    lIMSTRUCtlONS 


7«222 


teUtd  teed1 

12  51 


o 


1  AJI 


GffEEN  PMOSPHOn  READOUT 

1  J  V*  .rjin. 

1   7i  V 

«■  1 
3     W 

L"tv  Liu 

i-HI  nrA  m.i  ilmhIiuii  i 

DGBF 
Tftf  esdi 
f*orklon  I2kfllts) 

10  f»  S7  00 

I 

L. 


L  0  U  Dl 

ID  WATT  WARQlf  ALARM   KIT 

frw     BDcnpbTwnu    «m>    d«bcI    to    6«.W 
Isne    wbh    #li»m    but    The    tpMfcw 

Complete  wmh  PC  Board 
6-1BVOC  S2  50  compter* 


I 
I 

I 

I 


IIOI  MEMORIES 


rl  A  fv 


256  3    1 


I 


tiw/TFDQv         ry  p 


OA 

o 


MUHAT* 

10  7  MHZ  CERAMIC  FILTERS 


SI, (JP 


with  srw^i 
and  crcuii  tkpi 


-  MtN MATURE  SIZE 


3db  Ser^B-^nh 

tpuci 

Temp  GkH  > ' 

lm<»-ajnDE 


70&lC)uAAa> 

1  *BWi* 
tOdBHu 
■TO  lH*n  1?0  p<Mfi  'C 

330  Ota™ 


The  bgfidwirill)  ten  ba  rmttaifma  br 
l*i«lirfl  rilrsi  wrlh  ■  hJQHmr  impmliiH:* 


FACTOflT  N£w!!! 

nude 


milled  for  $  to-3  transistors 
12*  LDNG_  apprw^^OHatts^  $3,50 

DRILLED   FOR   2   T0"3  TRANSISTORS 

6"  LONG    Appftox      SQWatts    $1,80 


Current  limtt  resistors 
hard  to  find  values; 


,1  OHM  3  1GV 

.032  ohm  j  10W 
2  ohm  a  10W 


3/S1 


WOULD    Y0U   BELIEVE- 

50  LMtS  a  IOXWatts  ?! 

Whats? 


FOUR  DF  OUR  CERAWC,  NON-INDUCTIVE 
RESISTORS  Will.  DISSIPATE  THAT  MUCH 
UHIH   CONNECTED  IN  SERIES/PARALLEL 
AND  MOUNTED  IK  A  GOOD  HEATSJNK. 


4/994 


«*   CirTt    tti*nk   of    *    tMng    to    do  with 
triese...       \q    you    can    '  ■--    then    cheap 


e 


FOR  THE  HARO-CORE  EXPERIMENTER  ! 
MHS375/AB  ALAHM  CLOCK  CH|^5> 


3.75 


^re-settible    24Nr    AUnn 

Snooze   Circuit 

Adjustaole    Br-igfttftfrs* 

AM/RM    Indicator 

Reset 

Potter  Tn  lure  Kdrning 

Beeper  tone  Alerm  output 


I 

o 

Ll_ 

-u- 

w 


^H' 


IF    TfDU    HAVE    A    FEW    T  RANS  J  T,T0R5 
A«0   RESISTORS    LA/tNG  AROUND  YOU 
CAN    SAVE    SS5S 

*.*-    *■  jrnijh    4    comp 

rte  with    fu 
^oard   Lajrc  t   Ca»'*'of'   ^atnotte 

&rrr»-on    Afioct    oper^LtQn 


..I.  \T£D    PC    90AR0    WITH    PAPTS    LA*0 

t%    the    CI  I  '  ins  is-  :.--=    ,i> 
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ORDERS 


TAKE  10X  DISC 
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•  •*•** 


<    .   > 
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»  ■ 
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Ah 


P773D 


.33  in.  high  red 
wtf¥  bright 
25mAoeriegJ 
Common  anode 


DL7B7 

Oni  of  our  bof  t  rcedouts 
,6  in,  high,  20mA  per 
iBgment.  Commnn  anorii?, 


F  MD 


B07 
BOO 


API  ODE 
CATHODE 


Now  .5  in,  disolav 
by  Faircnild. 

Common  Cathadu. 


F  NO  BD3 
tlJft 


§  in.  High    The  Best 
On  ihe  market  Ideal 
far  targe  readout 
application. 


LED! 

Mini  red 
Aambo  nrtf 


J5  in  high 
dipt  166V  dc 
Fr«  vocWet 


CM 


Tl 


Jumbo  yoltow 


Fully  multiplexed  common  cathode-. 
Goldplntcd  Idea  for  mini  S  digit 
clock,  SI  .3D 


JUhPDUGHS 
12     DIGIT 


OL33 

If  you  like  an 
array  Q*  display*, 

wr>  have  it.  Com 
man  cathode. 

tin 


4  S  6     DIGIT 
PC     BOARDS 


Ftftotrd 
PC  aors 
PC  Bttifd 
ff&otrrj 

PC  Board- 
PC  BiMTri 
PC  fraud 
PC  ie-rs 

*CBoird 

PC 


lot  &  d«f !  am-'i,  ?*0  BOD  9  B07 

VA4  ^«>«  o*  0L7CT 

<wE  ■  i«v  ^^^  wrm  or  QL707 

ntjy  FWD&03 
l. M  &  d-^il  riik|)l«v  fNOS03 
!<jt  4  diyrt  JIujIbv  DL747 
<X  B  ct^l  dmp5iV  DLH7 
tar  4  digit  .Jt»lfly  Dt7?7 
lor  6  »fi r  «.to-*y  Ol?7? 
for  4  dip!  fiwrti-r  FMD70 


on 
ti.n 

KM 

13  lilt 
trhfl 

una 

ttli 


ii  y* 


* 
0 


&&t&  <*-  DIG  I 


T     ALARM    CLOCK 


l> 


KIT     NO,1 


95 

:  io«i»} 


THE    KING     OF     ALTAJ 
INTRODUCING: 

TANYA 

160  Hi.  Ci yittl  Timt  B«i*> 
ADDITIONAL  F€*TURES 
1 .]  Low  Power  Cooiun^rtion 

D  irtafy  Interface!  with  K*n#  **0$  Cloe*  Onp. 
3*)  60  Hr  output  *»th  crytfa.  time  bate  accuracy 
4.)  Jde»t  far  Car*.  Boats,  &  Camper* 

Kit  include*  Ail  Component!*  P.C.  Board  r  and  Inftructiani  for 

InMrfacinrj  with  THE  KING"  fl  Diqit  Alarm  Clock.  ~  JJ.  =J  CJ 

*a*  m*  i  j>**a«*».m  ran*  eeeee*  HMiMiu»»irt*«»i  mmMfc**n  "*m***m 

DELILAAPPLIANCi     STARTER  S  3.3  5 

1  Example)  Sat  you*  alarm  tor?-  a-m.  ,  »ettimi» 
for  15  min    At  exact iv  I:  i-m..  the  appliance 
will  start,  at  7:15  yoor  -dock  alarm  will  w*» 

int, 

Kit  ►ocludes  all  ©omporfimTX  PC  Bowd  and  tramctram  for  interfacing  with  THE  KING 
6-digit  alarm  clock     Addition  Momoir  2 

FATIMA^digit    tsmp.  kit 

siaas 


Feetum  4-  da>t  unpeeamte  oWey;  toa-nhert  or 
compirH   C-Mq*   apoiwar.Dn-   uses   7007  *   d«jf(  counter 

Kit  includes  ait  components,  PC  Board  and  jmructions  for  in 
M«ih  THE  KING  findigit  alarm  Clock      Aiiitio- M-rahtfl 


#**! 


FEA  TURE5: 


D.ncr  drba  draptay  ouftwt*  *  Current  control  ra^ntJon-ori  criip.  *  Low  powtf  bf ^hlneai 
control -&«  chro,  ■  ftFI  •Irmmating  ifomrp  crrcuitrv.  m  Sleep  Radio  feature.  *  2*  Ift  anooia 
ilirm.  '  Indanenii&Tt  dript  mttmg.  *  Non  mu1tiple*ed  output  Circuitry.  12V AC  CT  1/2  amp 
ti  snrformer  lor  Kit  Wo   1  ffl,M 


mmmmmammmmmmmmmmm 


N 


KIT 

Complete  kit  wth  components.  PC  Board,  Tranrfrjmwf.  wood 
grain  rate  and  fUtar  for  dupiav  window.  Indudas  -2S  m. 

wtevti  sei.EO 

KIT      MO- 3 

Dampleie  kit  wrth  cornponenti^  PQ  Board,.  Transformer,  wood 
grain  erne   nrj  -[  M  h*  I  •..-.■  yriridnM    Indkidn  E  aid  raad 
outs.  S2B.SO 

*  Coinponenti  tor  Kit  No,  2  or  Kit  No,  3  fJaep  radio  faiture.  add  US 


Kit  No    70750  1  ft  I  Red  reorJwtil 
Kit  No.  70250- 1G  [Green  readouts] 
Kit  No    70250- IV  (  Yellow  readouts) 

Kit  No.  702G02R  JDL727  readouts). 
Kit  No.  7025O  3R  [FNDB07  rtadoutsL 


THE    KING        ^S, 

6-DIGIT      ALARM     CLOCK 

THE  KING  FEATURtS 

1)      6  digit  .  12  h*   60cycieor24hr. 

50  r^ck  aJarm  cloc*. . 
21      Time  iriarmg  tapaO'l^ty  fcr  dta- 
pfarv    ot    additional    informalian 
31      Single   12v    wpoJy  and  a  mini- 
mum o(  interface  components. 
4 1      AM- PM  and  automatic  power  fail- 
ure indiGailonn. 
$ZB-6fl  6)      lOminuleinooze 

tZB  5fl  51      Intensity  control  of  LCDs, 


SO 


AH  tirs:  include  component*.  PC  Boartti.  Tmrrtlormet.  case,  and  construction  manual. 


TTU 


40 


P400 

21 

7447 

B4 

?4oa 

,21 

7448 

.84 

7404 

-.21 

7453 

.21 

M00 

29 

7473 

,42 

74TJB 

21 

7474 

-.42 

74T0 

21 

7475 

.70 

74t3 

54 

7476 

44 

7420 

2t 

7483 

m 

7427 

:^ 

7480 

.74 

7430 

.21 

7492 

JO 

P437 

.44 

74S3 

80 

7433 

39 

7496 

.00 

7440 

21 

749S 

BO 

7442 

-.74 

74121 

43 

74123 

.00 

74151 
741  S3 
74154 

74101 

741 63 

74164 

74*65 

74  U4 

74175 

741B» 

741  §2 

74193 

74135 

74197 


.30 

94 

1.D0 

1.04 

1.24 

1.94 

1.54 

1,34 

1.44 

ZJO 

'•  30 

1  30 

.84 

,B4 


CMOS 


^P 


4000 

4001 

4003 

4000 

4007 

4006 

4000 

4010 

4011 

4012 

4013 

401 A 

4015 

4016 

-101,' 


.24 
J24 

-  .24 
■1.49 

24 

1.15 

M 

.55 

J4 

.24 

.50 

1.49 

-1.19 

-  .59 
1.29 


4Q1S 

4019 

4020 

4021 

4022 

4023 

4024 

4025 

402G 

4027 

iC28 

4029 

4030 

4032 

4033 

4034 


1.49 
.59 
1.59 
1,49 
1  19 
2* 

■  -24 

149 

59 
IP 

1  39 

.49 

24 

1.49 

3.75 


4035  1 .39 
4037  4.50 
4040     -1.19 


4041 

4042 

4043 

4044 

4047 

4049 

4050 

4066 

4077 

74C02 

?4C04 


59 
79 
.80 

.59 
59 
59 
99 
,39 
29 
.29 


74CI07  1.29 


LSI 


w 


INTEGRATION 

HU536  4-6  rj  if  it  alarm  ctoca:  40  pin  dRjp  wCipec 

70Q2  4  digit  covnter/tatcn  decoder;  7  ngment  and 

BCD  Outputs.  2Bpmaip  w-'spec.  .     — , 

7005  4digitcouMier/t«tch  decoder:  7  feftnern  output 

only.  24  pin  dip  w/ipec 

7007  4  digit  counter/latch  decoder  with  BCD  output 

only.  16  pin  dip  w/ipec.. 
70250  4  6oigJl   Nlarm  clock  28  pm  dip  w/ipec 

PC  Board  for70250 
70380  4  digii  non-  multipJeKed  radio  alarm  clock 

reatuing  direct  drrvediaptav  output  40 

pin  d>p  w  s»c —    ■ 

for  70380.  i  n,,  -„— 


MiiiiiTHrilibll4iiln.irkHl.tl 


Irrr li 


S  425 

.  112^0 

S  9.50 

.  $  7,00 
S  5.50 
S  4.2S 


connnenTfli  j^ciflme/ 

THE  QUI  SOURCE  FOR  EVERYTHING 
MEW  IK  BREAD  BOAROIifi 


Board 


(Co*nplete  i<<a) 


PCSoard 

aops 

21B2 

MM  5203 
75401 
75492 
7020 


Soil  parallel  CPU  „HH^ 

1K  stairs  HAM  for 8008. 
2KUVerafeafatePR0M„w 

digit  driver 

6  fundi  Ion  Calculator  chip  wrtti  direct 
segmrrnt  drive.  Rdinjit 


■i"HMI«*^ 


■"■■■■■-■^■■^■■■■■■■iirBBBii.aJ 


53,  5  O 

$  3.75 

SI  950 
S  225 
$1225 
S  0.35 
£  0.45 

S  2.25 


CSC  til 


/ 


GE  TAAltSinOR  A&DKTIlEttT 
T096  cawd  Oviirxi    SCR  i. 


50  for  S0-95 
100  for  SI  75 
300  lor  $6,00 


UEMQREX 
andT 


ate 


S  Boartti  contain tng  15O250  ICj 


BO ARQS 

with  TTL'i  D.odei 


5  3.9S 


GOT 

HERI 


CASE? 

THE     CU  RE  I 


Ideal    to«    Frcpueficy    counter   caw    function 
mMUH.  eic_   O^atl  height  4".  length  \2'\ 
undth  7  1/2T". 


Itncludae  top.  tMittom. 

and  harrtwarE.i 


MASTER    S 


MUSIC 


,i-j  LLI,  1. 1 .1  ,iry 

IGHTS 

i(|'|,l,|1l!A 
f«  WATT  COLOR  0RGAM 


'"fjiHitiTriilr  tiff  contanTSd  unrr  wiifi 
120  *o*t  power  cord  incfudad. 

•1.BO 


Write  tor  dbi   FREE  Btochuit 


lOI 


* 


LtNEARS 


BBBTimef  Mini  dip 
8038  Functionil  generator 
HCA  3043  FM  it,  Aud  Pnsamp, 
565  Phase  Lock  Loop 
567V  Tone  Decoder 
LM723FD4-  Vott   Reo, 
LM3095v.  Lamo  Re? 
LM330  2w  Audio  Amp.  8  ptn  dip 
LM741  QHiieraitonal  Amp. 


^Ir1 


4  25 
120 
1.95 
1  50 
OSS 
1  10 
1  00 
0  25 


ALTAJ 

ELECTRQNCS 

f>.0.iQKMW4S,  Oaakv  T*ui  ?W3| 
TE«M5   Crwfc  or  nmr  ante  Ho  COO, 

Toltphone  (214)  278  3561 


# 


TRANS15TOPB-DIODE5 


RCA200V  11SWT06NPN 
G€  D40C1  NPM  Pari. 
2N4443SCR  400v8A  T0220 
2N2222NPNGeti  Ampl. 
2M3904  NPiN  Driver 
2N3B06  PNP  Compl   2N3904 
2N 4400  NPM  Low  levet  noise 
2N&A01  PUP  Nbtie  driver 
1N4004         400PIV  15 

1*4007         4O00PIV         10 


IN746 
1M414B 
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Siwttfi 
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tor  T  00 
tor  1.00 

for  VOO 
for  100 


LOOK! 

fmm  Ait^i  r»  yuuFifptcitt  offer. 

Power  Supply  Kii   5  Volt  t  Amp,  Heq 
Line  regulaiion  .005% 
Load  regulation  50mV 


PC  Board.  TraraJ, 

S5.BO 


Kit  indudei 
Fuse,  Pilot  Lrgfil 
NotJungetie  to  boy 


MSI 

mew 


r~ i__n 


KIT     016    FRE  Q.  COUNTER 

Features  FET  Jnpur  front  end  with  trigger  circuit  for 
measuring  complex  waveforms.  Me*$ur«  from  0.1  Hr  it? 
IQMHf  when  used  wfth  Kit  015  or  019.  Mai  mm  from 
.QtHi    to    3SMMz   whan  used  with   Kit  013  and  Q14 

tHJt 


DDULAR    SCIENTIFIC 
INSTRUMENTATION 

Now  vou  can  bus  Id  some  of  the  mod  advanced  djgrtaJ  electronic  mstiu- 
manti  with  Our  new  ipb  of  low-cost  modular  scientific  kits-  These  kits 
will  expand  Ihe  range  of  your  electronic  application*  enormously-  and  all 
at  a  surprisingly  low  coil. 

The  heart  of  the  system  li  our  4 -digit  Decade  Counter  (Kit  012)  which 
features  a  full  4 digit  LED  readout  (you  choose  me  um  bait  suited  to  your 
application).  Comfctne  this  with  4  &-*ol5  regulated  power  luppiy  (Kit  030) 
and  you  haw  the  basil  of  a  wide  range?  of  sophisticated  aaictTpnk  instru- 
ments, including. 

A  Diplai  Vpltmelw  <DVM)  M  Kit  012  +  Kit  030  +  Kit  017 

Frequency  Counter , Kit  012  +  Kit  030  +  Kit  016  *Time  Base 

HPW  Counter Kit  012  *  Kh  030  +  Kit  020+  Kit  018 


4-DIGIT      DECADE 

COUNTS*      KIT 


KIT     Ol 


TIME     BASES 


K  I  T  D17     O  VrVI 

1.999V  as  basic,  with  polarity  indication.  1  M  ohm  input 
impedance    and    accuracy    to    1%    if    properly    adjusted 

StJJi 


I  Mhi  crystal  chain  time  base  divider-  Outputs; 
1  Mhf-  lOOKru- 1 OKhi- 1  Khz  1 00Hz-1  OMz  1  Hz-Q.  t  Hfc 
Accuracy  better  than  .005%  with  proper  adjustment, 


....   S11.7& 
Kit  014  Same  as  Kit  013.  hut  with  1  fL«™«~  H3  75 


KIT    oe  O     R  P 


CO  UNTER 


Count*  from  1  to  100.000  RPM.  flPM  counter  kit  contains 

componsnta  and  PC  board. 

- ..  SUI 

KIT    O  3  Q     POWER     SUPPLY 


•Input  voltage;  25V  max,  "Output  current  1  amp  max 
"Load  regulation.  BOmV.  "Output  voltage:  BV.  Une 
regulation:  .01*.  (requires  B-20V  transformer) 

IMI 

{Contains  all  parts  except  transformer  I 


Kit  01 3  complete  CMo*  with  PC  board 
Buffer  Circuit  far  TTL  Interfacing 


Kit  01S  50Hz  or  60Mz  diaa  time  base  using  Tint 
frequence  as  reference.  Accuracy  0.1-0.06%.  Outputs 
10Hz*1Hi*0-1Hz,  Complete  with  CMos  shaping  cir- 
cuit and  PC  Board SB.7I 

Kit  019  Same  as  Kit  015,  but  with  TTL  and  60M* 
only.. ,., , „..    t?.TI 

K.t  01S  eOMz  ctiam  Urne  base  using  line  frequence 
for  Kit  000  ftPM  countw. 


One  chip  4  digit  decade  counter 
kit,  wrth  both  7  legrent  and  BCD 
output. 

1.  Chip  features  internal  oaclliniar 
for  scanning  speed. 

2.  Overflow  and  count  extern  du!  - 
puts. 

3  Transfer,  reset,  count.  Wen  long 
and  true  compliment  control  m- 
pun. 

4.  PC  Boards  ran  Up  cascaded  En 
3-12-16,  etc.  digits. 

5  Kit  includes  counter  chip,  drive 
circuit  for  4  cathode  tyoe  dis- 
plays and  PC  Board.  fFor  read 
out  board  see  (F  NO  7DrF  NO  5031 


'Outputs: 


,6  sec 

6s« 

60 


-  100th  of  RPM 
lOihof  RPM 

1  full  revoUiPdn, 


ss  n 


MORE    TO     COME 


Watch  thai  space  in  future  issues  for  additional  Kits, 

including  Multimeter.  Timer,  Capacitance  Meter, 
Thermometer  anrt  many  more.  WUh  our  kits  and 
.your  Imagination,  you'll  find  dozens  of  new  and 
exciting  applications. 


GET  INVOLVED! 

WRITE  AND  TEL  I  US  WHAT  VOIf  WO  U  L  D  L I K  E 
TO  SEE  HI  FUTURE  ISSUES.  Wf  RE  ALL 
EARS. 


MSI 


Send  for  your  membership  card  ro  Ifte  Modular 
Scientific  Instrumentation  Cluh  .inn  receive  a 
bi|  10%  off  on  future  purchases  of  Ml  .S.I.  kits. 
Sand  $3,00  *ith  your  nam*  and  address.  We 
will  promptly  send  your  very  own  registered 
card.  Don't  miss  out  on  the 
Wirt*  now. 


Memberships  valid  for  one  year  from  date  of  registration. 


NEW  MANAGEMENT! 

*  Free  Postage 

"    No  Minimum  Order 

*  48  Hour  Service 

1    24  Hour  Phone  Service 


WE  ARE  EAGER  TO  SERVE  VOU» 


SOLID  STATE  M0DULE51 
Module  contains  2  transistors 
plus  other  components.  Used 
as  audio  pre  amp, 
4,51 


F7 


Dl  DDL- 


NIXIE  TUBE 

8586 1 ST  Sy  Burroughs/ 

,56  in  orange  digit. 

160  V  Ionization  potential . 

Sl.EA 


TTL 


In  4004    400  PI V 

New  tac  tor  y  pri  m*     1 5  5 1 


DISC  CAPS 

Ceramic    .01  Mfd  9  50V 

20/ SI 
Ceramic    220  PF  •  SO 

20*1 


DUAL 
ELECTROLYTIC  CAPS 


l50CMfd#3OVDC 
2000  Mfd  V  30  V DC 
Metal  can  with  twist 
lock  by  Spragua     2  Si 


GE  POWER 
DARLINGTON 


MPNr  plastic:  power  lab  case, 

VCE0  30  HFE  30,000  Typ. 

New.  but  weds  are  Dimmed 

for  P.C.B 

•040C1     4  St 


T 


FW  TRANSFORMER 
ASSORTMENT 

Includes  Ford  1  a  KHz, 
38  KHz  Oit.  colls,  ete- 
Utad  in  AM  FM  car  radios. 
All  new  10  PC-  Assmt 

tt/EA 


FQTTER  BRUMFIELD  RELAY 
Ceramic  construction 


v     24  VDC 


3  AMP 

4  PDT 


Tested  but  unmarked 
Super  Saving!    7/$1 


0 


Tested  but  urmwrked 
Super  Swings     2/St 


TTL 


I 


ELECTROLYTIC  CAP 


300  Mfd  £  250  V 

OC  type  mounting     2/Sl 


Tft 


Tested  but  unmarked 
Super  Savings     7/$1 


# 


TTL 

74111 

Tested  but  unmarfc  ad 

Super  Senngs     2/5 1 


THANSiSTOR  BATTERIES 
3/S1 

NEWt  ST*EC»AL  OFFER 


TTL 


# 


Tested  but  unmarted 
Super.  Savings    fc7$? 


OTL 


# 


Quad  II  input  gait.' 
Nand/Nor     7"Sl 


SI 


THANSISTOR 

2N5401  PNI* 
Nistadrwer  180V 


\ 


v\ 


4/S1 


<# 


RL 

7411 

Tested  but  unmarkad 

Super  Savings     7,'St 


# 


Dual  4  input  and 
nor  gacta     7  'SI 


OTL 


12  V0C  REED  RELAY 

SPST— NO.  Suh-mmiaTure  size 
cokiiiBOOOHM  7/B"long-K 
1/4"  Do.  Ely  Electronic 
Applications  Company 


i 


ST/EA 


S 


/n, 


PANCAKE  PHOTOCELL 

Cad  talari i cte  material. 
Single  efemani.  Plastic 
encapsulated  By  G.E 

Ml 


T  A  NT  A  I,  DM  CAP 

4,7  Mfd  0  10  V 
20%  (olfl  ranee 
SPECIAL        S«1 


ELECTROLYTIC  CAP 
720  Mfd  *2S  VDC 
PC  type.  Leads  cut 

tor  P L  nwu rttiriQ     5 _S  1 


TRANSFORMER  SPECIAL 
M-nifllure  size 
8  VAC    400MA  uiuip.  Iu.j.j 
Idee)  for  desk  calculators 
and  digital  clocks. 


% 


SLIDE  SWITCHES 


DPST      12SVAC 
T2SV0C    -5A, 
250  VAC    1£A 


SI  EA 


10VS1 


s\ 


^ 


TTL 
MM 

Tested  but  unmaricad 

Super  Savings     7/31 


ELECTROLYTIC  CAP 
470  Mfd  P  16  V 

Axial  lead*       4VSt 


# 


VTL 

BMi 

Clocked  flip  flop     7/S1 


CLEAR  PLEXIGLASS  LEWS 

2  1  Arx  12"x?/ie 

2/ST 


$ 


ALTAJ 

ELECTRQMC5 

PO  iOH  3ISU       Oetiai  Tvsa  7S231 

TE»MS    OWili  <tt  >fliOA«V  Oritur     No  COO 

Telephone  (214)  27R  3561 

Tpuji  Ftiri'dnnil  Add  5% 


^% 


7471 

Tested  Put  unmarted 

Super  Savings     5  $1 


Dual  master  sieve 
JK  firp  flop     7/S1 


m 


MICRO  SWITCK 
SA     125  250  VAC 
NO  or  NC 
By  Cherry       2f%\ 


MA  Q 


UME  T 


%  -3/4"  L  «  1/4 "*  W  i  W  Thk. 

SrSl 


° 


^  THANSISTOR 

2N4249    PNP 

Low  none,  fugh  gam  4  51 


TTL 


Tasted  but  unmarked 
Super  Satnngt     67$>1 


DTL 

■a 

Dti«i  4  input  buffer     ?.$T 


-? 


n 


■  :  qy  DQImS 

■ 

S10  qr  more 
purchase 


SPEC  CO  MM 

— 3Way-2M  FM  System 


SC512  W/BP  1  "Snap  Pack" 


E  IT'S  PORTABLE  -  Over  the  shoulder 
—  with  the  BP-t  Portable  Pkg,  Includes 
Heavy  Duty  NiCad  Battery  Module,  19" 
unbreakable  Whip,  Carrying  Strap  & 
Charger.  Rubber  Helical  BNC  Ant.  avail 
able. 

□ITS  FIXED  -  With  the  AC-1  AC 
Supply  "Snap  Pack."  (AC  7  7  Amp 
supply  available}. 


u!..*ise> 


f  'SiSS8"* 


*<**! 


Jtr 


Unique  "SNAP-PACK"  plug-in  modules 
permit    one   transceiver   lo    function   as 

three! 

^— —  — i^— .^^^^^^^^^^^^^^^^^^^^^^^^^^ 

The    modules   snap-on    in   seconds   and 
automatically  interconnect. 


HIT'S  MOBILE  -  Either  S  Watts,  or, 
snap-on  the  BA-1   25  Wt,  Amp.  Module! 

D  IT'LL  BE  SYNTHESIZED  SOON! 
Watch  for  the  SCI  800  Synthesizer.  1  800 
channel  combinations  in  5  kHz  steps! 
Only  1,3"  high. 


SCSI 2  W/BA  1  "Snap  Pack 


MB 


Designed  and  built  In  the  USA  for  today's  tough  operating  conditions,  Spec  Comm  features  "no  frills,  no  gimmicks"  ,  .  .  Just  solid, 
top-notch  performance  &  Versatility.  The  state-ot*the-art  design  includes  our  exclusive  Hot  Carrier  Diode  Mixer  which  delivers  interrnod 
rejection  second  to  none;  0.3  uV  sensitivity;  >90dB  selectivity  @  ±30  kHz,  extremely  Jow  current  drain;  and,  light-weight  but  rugged 
construction.  Audio  quality  (on  both  transmit  and  receive}  is  probably  the  best  on  the  market.  SC512  —  12  Chan.  SC560  -  6  chan. 


SEE  YOUR  DEALER  FOR  A  DEMONSTRATION! 


"HAM  "BUERGER 


I 

N 

a 


AMATEUR  RADIO  IS  QUR  BUS f NESS 

68  N,  York  Rd(p  Willow  Grove  PA  19090 
Phone:  (215)  659  5900 

CALL  OR  WRITE  FOR  BEST  DEAL 


BankAmehicahd 


170 


ATLAS 

210X  80  THRU  10  MTRS.  ._....,$   649,00 

215X  160  THRU  15  MTRS.  .  . 649.00 

220CS  AC  SPKR  CONSOLE    .......  139.00 

200PS  PORTABLE  AC  SUPPLY    .....  95.00 

DMK  PLUG-IN  MOBILE  MOUNT  .  ,  .  .44.00 
MT-1  MOBILE  ANTENNA  MATCHING 

TRANSFORMER 24r00 

PC-120  NOtSE  BLANKER .48.00 

10X  CRYSTAL  OSCILLATOR  (MARS)55.QQ 
DD-6  DIGITAL  READ  OUT  UNIT  FOR  ALL 

ATLAS  TRANSCEIVERS 199.00 

BRAILLE     DIAL      INSTALLED     FOR     THE 
BLIND  ON  ATLAS  210X/215X     N/C 

BRIMSTONE 

MODEL   144  2  METER  FM  TRANSCEIVER, 
25  WATT  143,00  TO  149.99  MHZ,  DIGITAL 
DIALED   5KH2  STEPS,  NO  CRYSTALS  TO 
BUY,  142  MHZ  MARS  COVERAGE 
OPTIONAL .  . 650.00 

COLLINS 

KWM-2A  TRANSCEIVER    .. 

75S  3C  RECEIVER    . 

32S-3A  TRANSMITTER  .  .  . 
516F-2  POWER  SUPPLY  .  .  . 
30L-1   LINEAR  AMPLIFIER 

312B-4  CONSOLE 

312B-5  CONSOLE/VFO     .  .  . 

51S-1  RECEIVER    

55G-1  PRESELECTOR  51S-1 
£,  ivi  n  i  .1.  ..■+*.....  ......... 

302C-3  WATTMETER    . 

DL-1  DUMMY  LOAD 

CP-1  CRYSTAL  PACK  KWM-2A 
MM  2  MOBILE  MICROPHONE 
SM-3  DESK  MICROPHONE  .  .  . 


200 


.  .2,120.00 
.  .1  ,593.00 
.  .1,840.00 
.  .  .  265.00 
.  .  .  973.00 
* .  .  360.00 
.  r  .  7^9.00 
,  .2,927.00 
HZ  TO 
.  .  .  373,00 
.  .  t  240.00 
.  .  .  1 73.00 
.  ,  .  487.00 
....  40.00 
..  .  10000 


DRAKE 

R-4C-  RECEIVER     .  .  .  . p  599.00 

T-4XC  TRANSMITTER  ... ....  599.00 

TR-4C  TRANSCEIVER 599.95 

AC  4  POWER  SUPPLY 120,00 

MS-4  SPEAKER 24,95 

4MB  NOISE  BLANKER  R-4C    70.00 

250,  500.  1500  HZ  FILTERS  FOR  R-4C 


.  52.00 
100,00 
120,00 
135.00 
110-00 
220.00 
.  72.00 
,  84.00 


EACH ............ 

34PNB  NOISE  BLANKER  TR  4C  .  * 
RV-4C  REMOTE  VFO  TR  40  .... 
DC  4  MOBILE  POWER  SUPPLY  ... 
MN  4  ANTENNA  MATCH  BOX  .  _  . 
MN-2000  ANTENNA  MATCH  BOX 
W  4  WATTMETER  1 .8  TO  54  MHZ  , 
WV  4  WATTMETER  20  io  200  MHZ 

L  4B   LINEAR  AMPLIFIER .  895.00 

RCS4  REMOTE  CONTROL  ANTENNA 

SWITCH  ,  . , .  ,  .  .  . 120.00 

C  4  STATION  CONTROL  CONSOLE   419.00 

7072  HAND  HELD  MIKE , 

7075  DESK  TOP  MICROPHONE  .  .  . 
TV  300  HP  HIGH  PASS  FILTER  .  .  . 
TV-33O0LP  LOW  PASS  FILTER   .  .  ■ 
SSR-1    GENERAL    COVERAGE 
.5  TO  30  MHZ 


19.00 
39.00 

til*  f  w  S?  V 

19.95 

RECEIVER 
.  .  ,  .  350,00 


DSR  2  VLF  HF  DIGITAL  READOUT 
RECEIVER     . 2,950.00 

SWAN 


700CX  TRANSCEIVER  ........ 

117XC  CONSOLE  SPEAKER  AC/ 

14-T17  DC  MOBILE  P/S    

510X  CRYSTAL  OSCILLATOR  ; 
45    MOBILE     ANTENNA    ALL    B 

PEP  MANUAL  SWITCHING,  NO 
CHANGE    

742  MOBILE  TRl-BAND  20  4 
ELECTRONIC  AUTOMAT  I 
SWITCHING  500W  PEP 


PS  ,  159.95 
.  .  .  189.95 
.  .  .  .  67.95 

AND    1KW 

COILS  TO 
..  .  114.95 

0-80     MTR 

C       BAND 

....  79.95 


TS2A  BEAM  ANTENNA  2EL  10-15- 

20  ,  , , 129.95 

TB3HA  BEAM  ANTENNA  3EL  10-15 

TB4HA  BEAM  ANTENNA  4EL  10-15- 

j£  V    ■      I    I    •    #    4    i     I    4     I    «    V    I.  ■     ■    l    f    |    ft  j    i    i    «    #    9    «    f     p     £  *T  7j  _  *3  Lv 

MB40H  2EL  40  METERS     .,  ,  199.9S 

VX-2  VOX 44.95 

FP-1  PHONE  PATCH 64.95 

SS16B  KIT 99.95 

1200X  LINEAR  AMPLIFIER    349.95 

MARK  II  LINEAR  AMPLIFIER    849.95 

SWR-1  POWER/SWR  METER  0  1 KW 
3.5-1  5QMHZ,  80  239  CONNECTORS  .  21. 95 
SWR  3  SWR  METER  1  :1  to  3:1  SWR  FROM 
1.7  TO  55  MHZ,  SO  239  CONNECTORS1  0.95 
FS-1  FIELD  STRENGTH  METER  1,5  to  200 
MHZ,  0  10  RELATIVE  SCALE  METER  9.95 
WM  2000     IN-LINE    WATTMETER    SCALES 

TO  2000  WATTS .     49.95 

WM-3000  PEAK  READING  WATTMETER 
READS  RMS  POWER,  TRUE  PEAK  POWER 
OF  YOUR  SSB  SIGNAL    ,  , 66.95 

TEMPO 

TEMPO  ONE  5  BAND  SSB  TRANS- 
CEIVER   399.00 

TEMPO  ONE  AC  POWER  SUPPLY  .  .  ,  99-00 
TEMPO  DC/1  A  OC  POWER  SUPPLY  120.00 
TEMPO  VF/ONE  EXTERNAL  VFO  5  09,00 
TEMPO    DFD/ONE    DIGITAL    FREQUENCY 

DISPLAY  FOR  TEMPO  ONE     .  ,  189.00 

TEMPO/FMH       2      METER,      6      CHANNEL 
HAND  HELD  FM  TRANSCEIVER    .  t  199.00 
TEMPO       VHF/ONE       SYNTHESIZED 
DIGITAL  READOUT  2  METER  TRANS- 
CEIVER . 495.00 

TEMPO  SSB/ONE  SSB  ADAPTOR  2  METER 

FOR  VHF/ONE    .  . 225.00 

PS  1435A  MATCHING  AC/PS  FOR  VHF/ 

ONE .*..*-i ..,,.♦  69.00 

CUSHCRAFT  ANTENNAS 


MENTS, 

EMERG 
POWER 


NECTORS,  1  15V/60HZ 14.95 

334A  DUMMY  LOAD  WATTMETER,  DC  TO 

300  MHZ  D.  C.  INPUT  RATING  1OO0 
WATT,  4  CALIBRATED  METERED 
SCALES,  Q  10,  0-I00r  0-300,  0-1  000,  SQ-239 

CONNECTORS,  52  OHM T49.95 

374  DUMMY  LOAD  WATTMETER,  SAME 
AS     ABOVE     EXCEPT     DC     RATING     1500 

WATTS  INPUT 1  75.00 

370  10  PORTABLE  WHIP  ANTENNA 
WINDOW  MOUNTED  IDEAL  FOR  APART 
TRAILERS,  BOATS,  MOTELS, 
ENCY  COMMUNICATIONS, 
RATING  CW/SSB  360  WATTS 
BANDS  20,  15.  10.  6,  2,  AND  DB,  WHIP 
EXTENDED  57".  RETRACTED  23 "  ,  29.95 
CC50  DIPOLE  ANTENNA  CENTER  HEAVY 

DUTY,  WEATHERPROOFED 7.50 

850A  BAND  SWITCHING  PI  NETWORK  IN- 
DUCTORS 2KW  PEP,  80  THRU  10  813 
4-1  25A,  4-250A,  4  400A,  4-1000A  ETC66.75 
852  SAND  SWITCHING  PI  NETWORK  IN- 
DUCTORS, 2KW  PEP  80  THRU  10 
3CX1O00A,  PL  172,  3 40QZ,  3  5O0Z 

MINI  PRODUCTS 

HQ-1  HYBRID  QUAD,  ELEMENT  LENGTH 
11  FT.  BOOM  4%  FT,  TUNING  RADIUS 
6'2"  WT,  15  LBS.,  BANDS  6,  1  0,  1 5,  St  20 
MTRS.  1200  PEP,  F/B  RATIO  12  to  17DB, 
520  OHM    .,. 109.50 

LARSEIM  ANTENNAS 


A147  4  146  148  MHZ  4ELBEAM  ....  14.50 
A147  11  146  148  MHZ  11EL  BEAM  .  .  23.95 
A147-22  146-148  MHZ  22EL  BEAM  .  .  68.50 
A14VPK      VERT     POLE     STACKING     KIT 

TWO  147-4  .  1 9.95 

A147VPK     VERT     POLE     STACKING     KIT 

TWO  147-11 22.95 

A220-11  220-225  MHZ  11  EL  BEAM   ,  ,  21.95 

A449-6  449MHZ  6EL  BEAM 14.95 

A449  1  1  449MH2  T1EL  BEAM 19.95 

AFM  4D  144 -148  MHZ  J  POLE    ......  52.50 

ARX-2  RINGO  RANGER  135  1  70MHZ26.50 
ARX-220  RINGO  RANGER  220  225 

ARX  450  RINGO  RANfGER  435-450 

I V 1     I"     1    fa        ■        J        a        ■         ■■i^^ti         p        9        +       4         +         ■      p       ^       *      ■       1         ■       4        ■       ■  ■        ■        Jb    LJ  B    W*  W 

AR-6  RINGO  50-54  MHZ     ..........  23.50 

OX-120  144-148  MHZ  20EL  DX  ARRAY 

BEAM     ••.-.,, 38.00 

DX-1  BN  1-1  BALUN  FOR  DX-120  ,  ,  ,  10.95 

A50-5  6  METER  5EL  BEAM 38.50 

LAC  T    LIGHTNING    ARRESTOR    ACCEPTS 

ONE  PL  259,  ONE  S0239 .  4.50 

LAC-2  LIGHTNING  ARRESTOR  PL-259 
EACH  END    . „ . ,  .  .  4.50 

BARKER  AND  WILLIAMSON 

375  PROTAX     ANTENNA    SWITCH    WITH 
AUTOMATIC    GROUNDING,    6    POSITION 
REAR  MOUNTED  SO-239  CONNEC- 
TORS  18.50 

376  SAME  AS  ABOVE,  5  POSITION  SIDE 
MOUNTED  SO-239 1  8.50 

377  COAXIAL  ANTENNA  CHANGEOVER 
RELAY,  SWITCHES  ANTENNA  FROM 
TRANSMIT  TO  RECEIVE  HANDLES  2KW 
PEP,      DC      TO       150      MHZ      SO  239      CON-        MAX 


FM  ANTENNA  5/8 
MHZ  WITH  MM/LM 
WITH  RG-58/U 

■*(-        +        ■-!■         ■■■**■■        W  -kJ  m,  \J  Kj 

FM      ANTENNA      5/S 
GUTTER 


JM150      2      METER 
LOADED       144  174 

MAGNETIC  MOUNT 
COAX     

JM150      2      METER 

LOADED    144-174    WITH    GC/LM 

CLAMP  MOUNT  WITH  RG-58/U 

MM/LM  MAGNETIC  MOUNT  ONLY  FOR 
USE   WITH   5/15"    X24   THREAD    IN    BASE, 

COMES  WITH  RG-5B/U  COAX 12.50 

GC/LM  GUTTER  CLAMP  MOUNT  ONLY. 
FOR  USE  WITH  5/16"  X24"  THREAD  IN 
RASE,  COMES  WITH  RG-58/U  COAX     1  2.50 


TEN-TEC 

TRJTON  IV  TRANSCEIVER 
252G  POWER  SUPPLY  .,., 
252G  POWER  SUPPLY/VOX 

207  AMMETER 

245  CW  FILTER 

215P  MICROPHONE  PTT  ,. 
251  POWER  SUPPLY  9  AMP 
206  CRYSTAL  CALIBRATO 

208  CW  FILTER    .... 

KEYER  KR-5A    

KEYER  KB  20A    

KEYER  KR  50 

REGENCY 


j    i 


R    .  .  , 


■     ■     ■ 


699.00 
.  99.00 
129,00 
.  14.00 
,  25.00 
.  27.50 
,  79.00 
.  26.95 
.  29.00 
.  38.50 
,  67.50 
110.00 


HR-313     2     METER     FM     TRANSCEIVER 

30W,  144  CH  13.6  V.D.C 269.00 

HR^2B  2   METER   FM  TRANSCEIVER   15W, 

1  2CH,  1  3.6  V.DX.  .  . 229.00 

HR-6    6    METER    FM    TRANSCEIVER    25Wr 

1  2CH  1  3,6  V.D.C,    . 239.00 

HR220    220   MHZ  FM  TRANSCEIVER    10W 

12CH  13V,0,C *.„  .  239.00 

HR  440  440  MHZ  FM  TRANSCEIVER  1GW, 

12CH,  13,6  V.D.C.  .  . .  349.00 

P-110  AC  POWER  SUPPLY  117VAC  TO  13.8 
VDC  FULLY  REGULATED  5  AMP 


WE  PAY  SHIPPING  VIA  U.P.S.  OR  BEST  WAY  ON  ALL  ADVERTISED  ITEMS.  TRADES  TAKEN  ON  NKW  EQUIPMENT.  WHITE 
FOR  SPECIAL  PACKAGE  PRICE  ON  COMPLETE  STATIONS.  SATISFACTION  GUARANTEED,  WE  ACCEPT  MASTER  CHARGE, 
N.C.  RESIDENTS  ADD  4%  SALES  TAX,  PHONE  BILL  SLEP  (70  1)  524-75  19  MON.  THRU  FRIDAY  8.30—  6:00. 


.     P.O.  BOX  100,  HWYf  441,  DEPT.  73,  OTTO.  NORTH  CAROLINA  28763 
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S.  D.  SALES  CO. 


P.  0.  BOX  28810  DALLAS,  TEXAS  75228 


ALARM  CLOCK  KIT  SIX  DIGIT  LED 

Thousands  of  hobbyists  have  bought  and  built  our  original  clock  kit 
and  were  completely  satisfied.  But  we  have  received  many  requests 
for  an  alarm  clock  kit  with  the  same  value  and  quality  that  you  have 
come  to  expect  from  S.D*  So,  here  it  is! 

THE  KIT  INCLUDES: 

1  Mostek  50252  Alarm  Clock  Chip 

6   Hewlett  Packard  .30  in.  common  cathode  readouts. 
15   NPN  Driver  Transistors 

2  Switches  for  time  set 

2   Slide  Switches  for  alarm  set  and  enable 
1    Filter  Cap 
4   IN4002  Rectifiers 
1    IN914Diode 
1    .01  Disc  Cap 
15    Resistors 
1    Speaker  for  alarm 
1    LED  lamp  for  PM  indicator. 


$9.95 


PCB      -  3.00 
XFMR  -  1.50 


60  Hz.  Crystal  Time  Base 

FOR  DIGITAL  CLOCKS  jjjc 

S.  D.  SALES  EXCLUSIVE!        *'    m 


95 


KIT  FEATURES: 

A.  60  Hz  output  with  accuracy  comparable  to  a  digital  watch. 

B.  Directly  interfaces  with  all  MOS  clock  chips. 

C.  Super  low  power  consumption  (1 .5  Ma  typ.) 

D.  Uses  latest  MOS  1 7  stage  divider  IC.  %\f* 

E.  Eliminates  forever  the  problem  of  AC  line  glitches. 

F.  Perfect  for  cars,  boats,  campers,  or  even  for  portable 

clocks  at  ham  field  days. 

Q.  Small  size,  can  be  used  in  existing  enclosures. 

Kit  includes  crystal,  divider  IC,  P.C,  Board  plus  all  other  necessary 
parts  and  specs. 


MOS  4  DIGIT  COUNTER  I  C 

All  in  one  28  PIN  DIP.  4  Decade  counters,  latches,  MUX  circuits,  diapfay  decoders,  etc. 
Features:  5VDC  operation t  25  MW  power  consumption,  BOTH  7  segment  and  SCO  outputs. 
Perfect  for  DVM's.  frequency  meters,  lach's,  etc.  Can  be  cascaded  for  more  digits.  #5002  ■ 
$0  95 


8008-1  MICRO  PROCESSOR 

New  Units.  High  speed  8008.  Almost  twice  as  fast  as  units  sold  by  others.  Still  a  very  versatile 
and  widely  used  MPU.  No  data  book,  only  pinout  data  Included  at  this  price.  $12.50 
LIMITED  GTY. 


1101  ARAM  IC 
256  X  1  SITS.  Perfect  for  8008  or  small  systems  such  as  telephone  dials  that  do  not  require  a 
lot  of  memory.  Special  59c,  6  FOR  $4, 


C&  K  MINI  TOGGLE  SWITCH 
#7103  SUB  MINI  SPOT  Center  OFF   Special  -  99c. 


TTL  INTEGRATED  CIRCUITS 

7400  -  19c  7420  -  19c  7483  -  95c  74154  -  100 

7402  -  Ifc  7432  -  34c  7485  -  95c  74157  -  75c 

7404  -  19c  7437  -  39c  74fi6  -  45c  74161  -  95c 

74S04  -  29c  7438  -  39c  7490  -  55c  74164  -  1.10 

7406  -  29c  7447  -  S5e  7492  -  75c  74165  -  1.10 

740B  -  19c  7440  -  85c  7495  -  75c  74174  -  95c 

74SD4  -  44c  7473  -  39c  74121  -  38c  74181  -  2.50 

7410  *  19c  7474  -  35c  74123  -  65c  74191  -  1.25 

7411  -  29c  7475  -  69c  74141  -  75c  74192  -  1^5 
7413  -  50c  7476  -  35c  74153  -  75c  74193  ,  1.00 


New  units 


2102  IK  RAM*  -  a  FOR  112.95 

We  bought  a  load  on  a  super 


deal,  hence  \H%  fantastic  prtce. 

Uriiia  tesied  lor  SOONS  Speed, 


MOTOROLA  RTLICS 
Brand  new*  factory  prime.  Hard  to  find,  but  still 
used  In  a  variety  of  projects.  (See  the  RTL  Cook* 
book  by  Howard  W.  Sams.) 


MC724P-59C 
MC725P~S9c 
MC764P-49C 
MC767P~69c 
MC771P-49C 
MC775P-89C 


MC780P-89C 
MC785P-49C 
MC787P-B9C 
MC78BP-49C 
MC7B9P-59C 
MC790P-89C 


MC791  P-69c 

MC792P-59C 

MC799P-59C 

MC9704P-89C 

MC9709P-69C 

MC97B0P^9c 


MV-SOTYPELEO'i 

ttfumoNtx 
10  lor  11 

Factory  Prwm' 


3  DIGIT  LCD  ARRAY  -  75c  .        . 

&y  UTWNtK 
DU3MMB   3  MAN4£Lze  RwtouiB  In  on* 
TTmm    mm   factory    on™,    not 
■  rpjacii  m  wdk6  by  oihfi 


SALE  ON  CUT  LEAD  SEMICONDUCTORS 
Leads  *ere  cut  for  PCB  msertion    SUM  very  useable, 


1N914MN4148      

1N40021  AmplOOPIV 
1N4745A1§V1WZenof 
EN2222  NPN  Transistor 
EN2907PNP  Transistor 
2N3904  NPN  Driver  Xstr. 
2N3392  GE  Pre-amp  Xstr. 
Cl03YSCfl.80OMA  60V 


100/ $2 
40/S1 
20/11 
25/S1 


ALL  NEW 

UNUSED. 


25*  $1  some  Af)  E 


25iH 
25!$1 

ioysi 


HOUSE f 


SLIDE  SWITCH  ASSORTMENT 

Ou*  but  mnmt  includes  mmmure  and  itandvti 
urn  wn^t  «nu  rniitf-pcwiHxi  unia  All  n*w, 
tini  OL«lftv.  nam*  brand  wmtifrm.  Try  ona  pacfe- 
agi  md^uit  rflDfdv  rr«n  Spmcmi  —  12  for  I  f 


OiSC  CAP  ASSORTMENT 

PC  leads   Al  least  10  different 

values.  Includes  001 ,   01 ,  05. 

plus  other  standard  values. 

60  FOR  SI 


fl 


UPRIGHT  ELECTROLYTIC  CAPS 

47  mid  35  VMO'H  68  mid  25V-8*  H 

Brand  new  by  Sprague.  PC  leads. 


RESISTOR  ASSORTMENT 
1MW5%  and  10%,  PC  leads 
A  good  miM  of  values.  200/ $2 


1000  MFD  FILTER  CAPS 

tert  A  WVtC    Upr^H  ify*  *«h  PC 

•  for  hd&ytau  Corrfm*m  up 


to  fl  1 9  tat*  from  \rmj*4*m  ryp« 
tin  $  &  Sptomi  *  *»  %  T 


FAIRCHILD  BIO  LED  READOUTS 

A  big  60  (rah  —y  to  fd  cturacio  No*  avaNabla  in  aiiTw  oanron  aroda 
or  common  cathode  T#uj  your  (**  Supar  low  currant  drain,  only  5  MA  pv 

-gmrtirt*-.  YQUft 

FND     -    510        Common  Anode  CHOICE 

FNO     ■    503        Common  Catfiode     jtSOea    6  few  $7SO 


DUAL  741C  (5S5B1  OP  AMPS 

Mm!  dip.  New  house  numbered  units 

bv  RAYTHEON. 

4  FOR  S1 


FET'S  BY  TEXAS  INSTRUMENTS  -  SPECIAL  %  for  %\ 
#T1$-T5  but  wniti  «n  if*bt™J  Fuw  rvntm  ?£>£2  &*ttK  <a«*  N 
Jjia>ontvi*FET 


W#  -SO  rvoT  Ml!  |U«W    Monty 

Tern  1m  aod  S%  u»  Poaiaot 
rates  *aoi  up  30%  (  Ptmi  idd  S% 
01  your  total  onitr  to  he*p  covbt 
shlpplna. 

ORDERS  UNDER  $10 
ADD  75c  HANDLING 


S.  D.  SAUS  CO. 

P.O.  BOX28flT0 
DALLAS,  TEXAS  7522B 


ORDERS  OVER  $1 5  CHOOSE 
$1  FREE  MERCHANDISE 


S.  D.  SALES  CO. 


P.  O.  BOX  28810 
DALLAS,  TEXAS  75228 


UP  YOUR 
COMPUTER! 


21L02-1  1K  LOW  POWER 
500NS  STATIC  RAM 


TIME  IS  OF  THE  ESSENCE 

And  so  is  power.  Not  only  are  our  RAM's 
faster  than  a  speeding  bullet  but  they  are  now 
very  low  power.  We  are  pleased  to  offer  prime, 
new  21L02— 1  low  power  and  super  fast  RAM's. 
Allows  you  to  STRETCH  your  power  supply 
farther  and  at  the  same  time  keep  the  WAIT 
light  off. 

8  for  $17.50 


TOUCHTONE  KEYBOARD 

SWITCH  SET 

By  Controls  Research.     High  quality  long  life  switches 
with  keytops.     For  encoders,  combination   locks,  etc. 


12   switches    and    tops,   including   0  thru   9.      Switch 
contacts  are  independent,  allows  hook-up  to  any  matrix. 

Keytops  easily  removed. 

$2.95  Set 
2  for  $5.00 


4K  LOW  POWER  RAM  BOARD  KIT 


Imsai  and  Altair  8080  plug  in  compatible.  Uses  low  power 
static  21L02— 1  500  ns.  RAM's.  Fully  buffered,  drastically 
reduced  power  consumption,  on  board  regulated,  all  sockets 
and   parts  included.     Premium  quality  plated  thru  PC  Board, 


THE  WHOLE  WORKS 


$89.95 


Call  your  BANK  AMERICARD  or  MASTER  CHARGE 

order  in  on  our 
CONTINENTAL  UNITED  STATES  TOLL  FREE  WATTS: 


BmkAmericmd 


flHHi'ttu  m   * 


WE  H 


master  charge 

tHf  IRTtftlWCMD 


© 


1-800-527-3460 


TEXAS  RESIDENTS  CALL  COLLECT: 


214/271-0022 


1  MORE  TIME 


Please  call  between  8:30  AM  and  6:00  PM  C.ST.  -  Monday 
through  Friday.  You  may  also  call  to  check  stock  or  just  ask  a 
question.  However,  only  B.A,C,  and  MX.  ordefs  will  be  accepted. 
We  do   not  ship   C.0,0,    (See  terms  of  sale   on  other  page.) 


TTL  PLASTIC 

DUAL-IN-LINE  IX. 
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TTL  LOW  POWER  SCHOTTKY  PLASTIC 
OUAL-IN-LINE   IX. 
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J59 

Jt 

59 

.55 

.59 

.90 

I    10 

3.00 
.75 
75 
25 

.59 
1.68 
1.58 
135 
1.30 


l 


1.30 
1.45 

1.45 
1.35 
1.25 
2.25 
2.23 
2.25 
275 
1.95 
2  75 
2.75 
2.95 
1.45 


SN74LS175N 

1.45 

5N74LSUtH 

3.50 

SN 7 4 LSI  9 OH 

2,50 

SN74LS191N 

2.50 

SN74LS192M 

3.50 

5N74L5193M 

2.50 

SN74LS194AN 

1.45 

SN74LS195AN 

1.45 

SN74L5199N 

1.45 

SN74LS197N 

1,45 

5N74LS221N 

1.39 

SN741S247N 

1  3C 

SNI4LS248N 

t.30 

SN74L5249N 

1.30 

5N74L5251N 

1.60 

SN74U253N 

1.60 

SN74LS257N 

1.70 

SN71LS25BN 

1.50 

SN74L5261N 

795 

SN74LS266N 

39 

SN74LS279K 

.90 

SN74L52H3N 

1  :i! 

SN74L5290N 

1.35 

SN74LS29JN 

1.35 

SN74LS295AN 

1.75 

SN74L&298N 

1.73 

5K74L5324N 

2.25 

SN74LS352N 

1.45 

SK74LS353N 

K70 

EN74LS355N 

.75 

SN741S366N 

.75 

SN74L5367M 

-75 

SN74L536BN 

.75 

SK74L5375H 

SO 

5M74LS38GN 

.59 

SN74L*395N 

1.93 

SN74LS670K 

3.95 

LED'S 

L1TR0NIX 

0L1S 

04.34U 

DL44M 

DU7 

DL701 

0L7OJ 

01704 

OL707 

D1707B 

OL727 

0L746 

0L747 

0L749 

DL7S0 

fl-1 

IL-S 

I  HI 

1L-11 

IL15 

IL-74 

IL  100 

(ID- 7 4 

ILQ-74 

I  LA- 30 

ILA55 

I LC  A  2-30 

1LCA-2-55 

ILCT-5 

RU 

S.U-02 

AL2-03 

RL2-04 

RL20 

RL20-02 

RL20-O3 

R12004 

RL2I 

8121-02 

RL21-Q4 

RL50 

RLSO-01 

RL50-02 

RL50-03 

RL54 

RL55 

R155-5 

RU09 

RL-2000 

RL4403 

Hi  4415 

RL4454 

RL-4S50 

SIS054  1 

RL-5  054-2 

Ri-50S4-5 

GL-56 

G I  4484 

GL-4950 

0L30 

OL-31 

RLC  200 

RLC  201 

RLC  210 

RLC-400 

RLC-11D 

1RL40 

IRL-GO 

ARI-T8 

LF7  100 

IP  MOO  A 

LfT-IOOB 

LPT  110 

LPT- 110ft 

LPT  HOB 

Q  PC  Oft 

LLi7 

LSH6L 

LSL2EL 

LSLI3L 

LSL3L 

L5L41 

LSL5L  1 

L5M6 

0PL211 

0Pt212 

0SL1 

05LI6L 

SLA7 

TEKAS  IM57RU 

TTLT03 

Till  11 

TH112 

TU706 

T1L209A 

T1L211 

TU220 

TfU2f 

T1U22 

T1L223 

T1L302 

T1L303 

T1L304 

T  11.305 

TUJOfi 

T1L3M 

T1L309 

TlL31t 

T1L312 

T1L313 

T1L32 

TU63 

T1L7S 

FAIitHlLD 

FCO802 

FC0B06 

FCDI30A 

FLV117 

FLV310 

FLV410 

FN0357 

FN 0500 

FND507 

FND907 

FNS700 

FPT100 


l 


5.70 

7.25 

5.25 

6.95 

1.95 

1.95 

2.30 

1.70 

1.70 

4.75 

2.75 

2.45 

2.75 

2.75 

7.05 

1.15 

59 

29 

1.40 

,82 

545 

1.61 

3.10 

1.29 

T.42 

1.6Q 

t.75 

2.20 

23 

.48 

.49 

.45 

.45 

,4ft 

.46 

■  *•  E* 

.42 
.42 

.42 
J21 
,35 

.29 
.28 
,21 

41 

29 
.39 
.32 
M 
.19 
.19 
JT 

.It 
.50 
.75 
.75 
.33 
.30 
.54 
.54 
.59 
.53 
.59 

1.30 
.53 

3.75 
.55 
69 
.54 
.74 
,94 

1,09 

.19 

.35 

.35 

.30 

.45 

.75 

.95 

.49 

.25 

25 

.55 

.35 

2.95 

MINT! 

7.00 

1  20 

.99 

.65 

.19 

45 

-24 

.22 

49 

.49 

4.95 

495 

4.95 

7.95 

959 

9.55 

£,■55 

11.95 

1.70 

1.70 

,90 

.79 

,50 

J| 

.70 

.80 
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M 

.55 

ITS 
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1.75 

3.00 

,50 

.70 


MOS  &  BIPOLAR  MEMORIES 


AT5  T0T3F 

AT5  2376 

MF1101AP 

WFK03-P 

MF1403AT 

MF1404AT 

MF1702AR 

«F2102P 

KFBOOIR 

MM6300M 

MM630TI-1 

MM5305M 

MH6306J  1 

MM  670  ID 

G0M201 7 

COM2502 

COM2601 

THS3T12NC 

TMS31UNC 

TM53133NC 

TMS3109HC 

TK54024NC 

TMS4030NL 

TM5403O1L 

TM54033NL 

TM54015NL 

TM54050KL 

TM54Q&0NL 

TM54103HC 

TMEiOeOHC 

TMS550UL 

4096 PC 

F9KJT 

3347 PC 

334 2PC 

381 4 OC 

2533PC 

5341 5PC 

93425PC 

9 34 27 PC 

S34460C 

534360C 

LCM1Q01 


7.75  8  Sit  UftlT 

1995  49  i  3  i  9  Kefbotrct  Enci4tr 

3.50  MOS  RAM  736  Bit 

335  MPS  RAM  1024  flit 

3.25  Dual  512  Dynamic  Shift  Register 

3  00  1024  i  1    Dynamic  5ftif1   Re ti iter 

15.50  SUtit  25t  i  6  PROM 

350  1024  t  1  Static  RAM  500  KS 

17.55  MOS  4  Bit  CPU  500  KHZ 

5.95  256  i  4  PROM  [open  collector 

5.95  256  i  4  PROM  Thttitt 

11.95  5 1 2  i  4  PR  0  M  <  opett  dfl \  le ctnrl 

11.35  5t2i4PR0MTrhtite 

34.95  4  BJt  Eip*n<(aole  Bipol*  CPU. 

8.95  4  Bit  UAB7 

9.50  8  Bit  UART 

23,50  Ufthrtrul  Sjnthronijui  fiitttftr  Transmitter 

6.00  Nil  32  Bit  Static  Shift  Ruis t*f 

S,00  Ouat  133  Oil  Statu;  Shift  8#t;iM6r 

7  50  1 024  Bit  Stilie  Shift  Reenter 

4.9S  Quid  8  flit  Drnimic  Shilt  Register 

1 0.95  44  i  9  Fife 

14.95  {22  PIMJ     4K  Drnjm4c  RAM  PI»ttC  300  MS 

T695  £ 22  PIMi      4 A  □ynimic  RAM  Ceramic  300  NS 

4.50  (2102  1 1      1024  Bit  Stitic  RAM  450  NS 

3.73  (2102)         1024  Bit  Static  RAM  1Q0O  NS 

15.00  (IS  PIN}      4K  Dvnuniic  RAM  18  PIN  300  NS 

16.00  (22  PINJ      4K  Dvntmic  RAM  22  PIN  300  NS 

12.00  input  Output  Inter  face  lat  so«o 

29. 95 

29.95 

T7.50  (IS  PIN)      liopunar  4K  Oyiuntic  RAM  350  MS 

295.00  «  Bit  MPU  Evafuatlcn  K«c 

4.93  Otiad  BQ  Hit  Static  Shilt  Register 

5.50  Quad  64  Bit  Static  Shift  Register 

17,55  Digital  Voltmeter  Chip 

7.95  1024  Btl  Static  Shift  Register  1.5  MHI 

lfi  95  Bipolar  1 H  RAM  40  KS  Open  CoUettflf 

16.95  8  isofar  1 K  RAM  40  NS  TH-Stat* 

4.95  Tri  SUte  256  i  4  PROM 

15,75  Tri  State  5 T2  i  4  PROM 

15.75  Open  CaHectar  512x4  PROM 

149.95  Teu*  Inttrumcnli  Mi  era  process  or  Learn  in  8 

Module 


LINEARS 

LM300H 

1M301AH 

LM301AN-8  iMitlJlHS) 

EJI304H 

LM3C5H 

LM307H 

LM307  N8  (Mini  Oip) 

LM308H 

LM308AN 

LM309N 

LM3O9R(T03J 

LM310M 

LM3 1 1 H 

LM318H 

LM323K 

LM324N 

LM339N 

LMS55N-8  (Midi  Dtp) 

LJ4554N-14 

LM709CN-14 

LM7S9CH 

LM710CH 

LM711CH 

LM770CM  11 

LM723CH 

LM723CN-14 

LM7330N*14 

LM739CN-14 

LM74TCH 

IM741CN04 

LM741CNI  i  Mini  Oip: 

IM747CN  14 

LM747CH 

LM74MN-14 

LM748CN-6  (Mini  Oip} 

LM748CH 

LM143BCH 

LM1458K 

LM145BN-8    Mini  flip} 

LM145SM-14 

LMT4M0 

LM14850 

LM1489AD 

LM3045D 

1M3046N-14 

LM30M 

LM3C89 

LM3900N 

LrRf4 1  ^pQH 

LM7800  Series 

T03 

LM7600  Series 

TO- 5 

LM78O0  Serin 

fPlatlici  TO  220 

LM76M0O  Serin 

TO-220 

LM78LD0  AWC  Serlei 

Tfl-92 

IM79D0  Series 
103 

U47900  Stn« 

T5.220 

LM75M00  Series 

TO  5 

LM79MO0  Series 

T0270 

78MCT2C 

79ME72C 

78 GUI  TO  220 

736UI  70  770 

790KC  TO  3 

79CRC  TO- 3 


.59        Voltage  Re  tula  tor 

.35        Gerte/al  Purpose  Operational  Amprifier 

.39        Sonera  J  Purpose  Opefationa!  Amplifier 

.75       Precision  voltage  Netrative  Reg  via  tor 

.78        Pot itive  Voltage  Regutatar 

.28        Op  trial  ion  a  I  Amplifier 

.28        Operational  Amplifier 
l  25        Precision  Operational  Amplifier 
2.78        Precision  Opefational  Amplifier 

.73        Five  Volt  Regulator 
i  34        Five  Volt  Regulator 
T  09        VoltJKe  Follower 
'  -20        vol'tage  Comparator 

f.50        Precision  High  Speed  Optralional  Amplifier 
7.50       3  Amp  5  volt  Regulator 
1.10        Ouad  op  imp 
1.20        Quart  Comparator 

48        timer 

.99        Dual  Timer 

.29        Operational  Amplifier 

-79        Operational  Amplifier 

.95        Dpffereniial  Comparator 
50       Dual  Channel  OiHorenliat  Comparator  with 
strobe* 
1.50       Qua)  Differential  Comparator 

.52       Voltage  Regulator 

.52        Voltage  Regulator 
1.40        Orffererrtral  Video  Amp 
1.25        Dual  Stereo  Pre^amp 

29        Operatianar  AmprifiEr 

.29        Operalional  Amplifier 

.26        Operational  Amplifier 
75        Dual  Operational  Arapjincr 

.65        Dual  Operational  Amplifier 

.45        Operational  Amplifier 

.29        Operational  Amplifier 

.45       Operational  Amplifier 
1.55       High  voltage  op  amp 

.55        Dual  Operational  Amplifier 

.79        Dual  Operational  amprifier 

.89        Dual  Operational  Amplifier 
1.98        Quad  Lint  Driver 
1.58        Quad  Line  Receiver  V7  ptai  i qui  Is  i  volt 
2.45        Quad  Line  Receiver  VT  plus  equals  1.75V 
1.25       Translftor  Array 

.85        Transistor  Array 

63        Transistor  Array 
7  35        FM  If  System 

.SO       QuaSe*  Amplifier 
2.25        Quad  op  Amplifier 
2.25        Positive  Vallate  pBgubtors 
9,6,9,  12,  15,  18,24  volts 
i  95       Postiive  Voltage  fleguiaturs 

5,  S   8,  12.  15,  18,  24  volts 
1,75        Positive  Voltage  Regulators 

5.  B,  8,  12.  15,  18.  24  volts 
i  47        Positive  VellaBO  Reiiilalors 

Vfc  Amp  5    8.  8,  12.  15.  20.  24  volts 

.45        Positive  Voltue  Rs  tula  tors  70  MA 

3.3,  6,  12,15.26.  62,  87  Volts 
2.50       Neestive  Voltait  Reguiaton,  i  amp 

5,5.  I,  12,  15,  18,  24  Volts 
1.S!        Hegatlvo  Vallate  Regulators,  1  amp 

5.  G,  9,  12,  15,  18,  24  Volts 
i  6Q       negative  Vottage  gegulators,  \t  amp 

5.5,  8.  12,  15,  20.24  Veils 
t  fit*       Negative  voltage  Hesulators.  Va  imp 

5,  6.  8,  !2,  15,  20,  24  Volts 
1.35        Dual  In  Line  Adjustable  4  Terminal 

Posllive  VtMtage  Regulator 
1.35        OuaJ  In  Line  Adjustable  4  Terminal 

Nei'livt  Voltage  Rem  la  tor 
1.50        1  Amp  Adjustable  Positive  Voltage  Regulator 
1.75        1  Amp  Adjustable  Neiative  Voltate  Regulator 
1.95        1  Amp  Adjustable  Positive  Voltage  ftettilatar 
2.25        1  Amp  Adjustable  Negative  Voltage  Regulator 
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100' S  OF  BARRELS  PURCHASED!    TEST    EM  YOURSELF   N  SAVE1 


"BARREL  KIT  J1S4 

■CLOCK  CHIPS       < 

■10  for 
■$1.98 


[barrel  hit  £iS2~ 

I  VOLUME  CONTROLS 

ffilB  for 
$1.98 


For  the  first  time  anywhere.  Poly  Pak 
merchandisers  introduce  a  new  way 
in  buying  the  economical  way.  Raw 
stock  from  the  "barrel**.  Remember 
the  "good  ole  days"?  They're  back 
again*  The  same  way  merchandisers 


throughout  the  United  States  buy 
from  various  factories  ■  ■  -  their  over- 
runs in  barrels.  Poly  Pak  has  done 
the  same.  Therefore  you  are  getting 
the  same  type  of  material  as  the 
RE  TESTERS   DO! 


Every  kit  carrfci 
a  ijwn#y  hack 
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BARREL  KIT  ;i 

SN7400  DIP  ICS 

75  for  $1.99 
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iCrLRU  54  24  15     L'MMtri. 


BARREL  KIT  I? 
VOLUME  CONTROL 

BONANZA! .    p 

40  for    <w 

$1*98      lirV*  rcKtd 

I  Niacin,  dtMil*.  ***«*>  ul 
U-aluu,  itylu.  bifl  na*»  — 
|*=.ll   car*     Cat.N*  4A2A21 


[BARREL  KIT  i  14 

(PRECISION  RCSIS 

200  for 
$1.98 
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BARREL  KIT  .'2 
LINEAR  OP  AMPS, 
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BARREL  KIT   - 
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SWITCHING   DIODES 


lOO  for  $1,98 
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BARREL  HIT  no 
ROMS- REGISTERS 

50  for 
$1.98 
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BARREL  HIT  Ml 
MOSFET  TRANSISTORS 


60  for  $1.98 
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BARREL  HIT  ;17 

LINEAR  A  7400  Dl 
Vtatattad 

10O  for 
$1.98 
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tifiul    nu^bm    at    r*w    foc 
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BARREL  HIT  :* 

"4000"  RECTIFIERS 

100  for  $1.98 

rnt*ited,_ 
Thi'ii?  lire  tltr  famcuj)  micro 
!.  -.ii.  Mure  rei'iiflen  uY  (h* 
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rti»l»  2  V  r,i».  1U(IL  200. 
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BARREL  KIT  :ii 
POWER  TAB 
TRANSISTOR! 

40  for 
$1.98 

r.sr.   piutte 

A.wlcd    2N    n 
2424 


BARREL  HIT  no 
DIPPED  MYLARS 


60 
$1 


for 


BARREL  RJT;$ 
SCRS,  TRIACS. 
OUAORACS 

40  for 
$1.98 
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Nylon,  whito  cjibl«  conuioc- 
twra.  mat,  factory  oref-nto. 
N:o  *■  It  KILE.*  Mi*e4  in  b*r- 
r*l*.        CaL  No.        flA  3324 
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MODULAR  SWITCHES 
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NEON  LAMPS 
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TRANSISTORS 
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.r.    With    tnljf     ba3*    en    nrsil- 
d|».    PSF5    OJMi    %P\S 


40  for 
$1.98 


BARREL  HIT  :li 
GERMANIUM  DIODES 


lOQft   goad. 


200  for 
$1.98 


rim*. 


aad  1>»itp.  rd  '.na,.   Vi»-it  »4 
'"««*       CauNa'44  2413 


ntaatfld 

J'.irn  1 1 L  m         maliur.  pctpul#r 

"i.rtr   inwi   eld,   B'*t 
,U»i*     h*     th*     ik  ay    it*     HE> 

TEHB   bi«T    '.fn    +r=nzi    lb. 


BARREL  HIT  :JT 

1  AMP  "BULLE7T" 
RECTIFIERS  Unl.aia4. 

190  for 

$1.98 

Famuli*  *ijf\n,  ak.ld.  volt' 
flflaa,  ■lli^oa.  aii>i  iaciE?d«> 
au  tvnaa  at  octi****  tit 
ll^'.Cfl4JI*vH4  25i» 


BARREL  HIT  ;]f 
JN305S HOBBV 
TRANSISTORS 


15  for 
$1.98 


100%  flood. 
Pfnffl  If**  I'M 7  to  }dU,  cba.r 
falluuii  ill  lb.  ticuiui 
ZN3D&S,  W*  »*s.  10  - 
I *J*.  Cat.No,SA2*l 7 


BARREL  HIT  ;40 
PNP  HI  ON -POWER 
TRANSISTORS 

20  for 
$1.98 

l*uf»uL*r  carmanlttFH  TO -J 
cist  vttiu.  &'>»  .sijLiLibl. 
ai  '  good  *>!•  bamtlnr  pnc«, 
241A100S    COOA 


BARREL  HIT  :41 
G.E.   3.S  WATT 

AMPLIFIERS 

25  for 
$1.98  L,nle- 

Nobby     trpa,     fialoryX'fall 

"— ^ ■ 


BARREL  KIT  IS* 
SIGNAL  SILICON 
DIODES 

J200  for  $1.98 

InntudPA  man^p  muty    l^p«a 
i»r  a  witch  Lite.    iijEftjij    ttUcniD 
llrpflflt      all       aiial       laada. 
Soaa*   may    a*    uaaaa. 
C*t  No  44  2424    VnL#it*d. 


BARREL  KIT  ;II 
JUMBO  RESISTOR  PAK 

jl00-pc,$1.98 

C*t.Nft.  BA2721 


BARREL  HIT  ;41 

POLYSTYRENE  CAI 


100  for 
$1.98 


BARREL  KIT 

MIXED  REA 


:65 


F, 


Aidfirtm  m*1t»l 

rtltru^  pr*i 

i. 

*i.-mkr    e 

UIMUll 

ntr-tat   mi 

in 

puwata, 

fnun    *■ 

•  watl    la 

^ 

w*i*» 

f7*fh>f 

vmaadj 

A 

100  9, 

C                    -ftti 

Finasl  r*xi»  nxada.  At  a  <=Lm> 
bit  wi  DnufbA  10  bo^r»l« 
tram  taclory.  dumhI  **Jiw«; 
%ll  c««d  CotNa.Aa  2725 


15  for 

$  1 .98 


OOUTS  J^bJ 

4# 


Fiitnury     rrfunf     —     'Mch 

Itumbcm   op    SlAV-4'..    MAX- 
"  *.  JflA-V  -f*.  ll  barrrl.  A 

Ao>    tour    to    aanoxata.     


«& 


BARREL  HIT  :6B 
VWATTCRS 

100  for 

$1.98      100%   (flod. 

Sofcwidy  stuff t.  tu  want    >-rn 
So       many       i'anpliera      doO'l 
iamL  but  throw  'am  M  |ba 
barraL  lib  a  hi  aoH  paw 
I  mafLis].  C.[.No-Ba2r35 


BARREL  HIT  if  1 
SUBMINI   RES1STO 


BARREL  HIT  .'71 
CAPACITOR  SPECIA 

lOO  DCS. 

$1.98 

Emp'xi!        *  ( r i  r  k  rurttnw       Lntf> 
barmt.     of     mylfcf.,     vnlv  * 
micaa,      nuufdada.      pEiii-n 

rrriOIVI       -111*-*.     »tr.      NLftip 
100*    flSMMt,  CoLNaBA   37  3* 


BARREL  KIT  .'5  5 
SLIDE  SWITCHES 

SO  for 
$1.98 

All  4hj[»«sr  <ui#vJ  apai,  dodf, 
■nom«fliari««+  o*f-  :'-■  •  .ft- 
4ooa  al»o«  pak  fur  I  00r*  of 
awtlchiac  proja-rta. 

Cat  NaAA  2725100*  twl 


^sr 


(BARREL  HIT 
TRANSISTOR 
ELECTROS     y^F 

50  for  $1.98 

It    "bufli"    tu    why   the   fit*-- 
trjl-ir-    durnp    >m    La    borrwln- 
W*   don't   wish   Lv   itpar.rr 
wid*  «*it  vdllaflot  A  tiJu*» 
Up  to  105  nf  Cn   8 A  27  47 


BARREL  KIT  :  S* 
POWER  TRAN51ST 

40  for 
$1.98    ^     ^ 

13      wait      Banilii      B-afMIO 
pollcl    tr«ji»i5iQT*.    ns*n4    all' 
floods     mrchaaad     fnzq     ■ 
jwatctlar,   bawa   to4ll+>*i    of 
100*  4Qe4Col.Ne  OA  2727 


BARREL  KIT  .50 
PTL'S  ICS 

75  for 

$1.98 


I  ntcatfrd. 


fJ-E  U»4d  »riei;  lla.  hi 
v.vltajir.  rMflinaluna,  hi- 
riPTvni.  mini.  F*<"lof>  Dai 
dlaemitMWHl.  Pvwft  tabs 
C.l.N«  44  2742      iBLtited 


200  for 
$1.98 


BARREL  '9  1 
SILVER   MICAS 

100  for  $1.98 

C*t.NOrM30I8 
Far  Ui.  flnt  Lima  allvar 
JtiStaa  ao  lu^r  In  Jtrlct! 
AalaL  red  aaaa,  vB^J.iJ  ol 
phytiemA  "Hi  A  raJnaa. 
nff  aarlafla  from  dLBtribq,- 
Ifia  Dricoa.  Wl    1   lb. 


P-4  2  Hrlr..  Yob  ir*t — rci 
i*1  ■•  your  mm  bsi'  lliph. 
cairaat.  hi>V.    NPV. 

4A274S     Uot»to^ 


itSTORS. 


100  %  pood. 

PC,  uprjflht  tTP*p  tolor  t^xl* 
rti.      l.     wall.     A***     tjSui.I. 
Cwrw   id  so  u  i  barral 
Cat  No  BA2745 


BARREL  KIT  =91 
HALF    WATTERS 

200  for 

SI.  98  Un1  *  if  r&. 

\U»1*Ut      tvinry       Iti^l      [X3 

a.    ti)    TjUiiha    i 
04*ar-^coda4       reaiatora       ia 
barrel-    But   Talaa   Ii   ibair. 
4  »*-      Cat,  Nil       54  J0J.& 


BARREL  HIT  ;  104       ^BARREL  K IT  - 1 1  0 
TERMINAL  STRIPS  J|F    SUPPRESSOR  DIODES 

50  for 

4>  J.  . "o 


STRIPS  jAT 


150  for 
$1.98 

Wida  ftn.t  nf  Itrfitltiiil  EltJp 
fnoDoetor*.  from  t  rnntact 
flp.  Strip  siaoufactufcffl 
bmrrel    idump    Ls    your 


»t_   1   lb.Cafl.Ho  54J135 


fliie.'  O*    jonir    aqpL. 


BARREL  KIT  :12  1 
CD   4002  CMOS  IC 


15  for 
$1.98 


*nrintl}F  flood.  But  Wa  have 
|3&ti,0OL>.     Can     navar     aall 

'ata  ChUL  TOUR  GALV  Tbelf 
Iwailwf    |«    CD-S401. 


BARREL  KIT 

LAMPS 

20  for 
$1.98 

PmJaJoa.     mini 
pJUml 


il40 


BARREL  KIT  r5* 
PHOTO  ELECTRIC 
CELLS 


10  for  $1.98 


Aaal.  GB  t^p*t»  CDS  tjrp... 
Mt*ad  or  fafbMTx   BLfl   Job 

tof     tU     to     JVp«LTft'£.       1D0S 

4Bwd.cat.Nw,  5 A  3052 


BARREL  HIT  '13 

15  for  $1.9 

VOLTAOE  U— d! 
REQULATORS 

Fkflrnt)      Tr|^H-t*d      Lhsni     tor 
'rnaUi  ol  E*«jt*.*t.y    uuiud* 
^,4,•.  t5t,  I S ,.  I  n   24     WJ*t* 
Po*rf    ufa    C.t.NrtlJU} 


ARREL  KIT  -75 
4DOMW  rENERS 

150  for 
$1.98 

|  I'aciom  o<Lt  u(  faiat  ArruMtna 

uff«ft  i«,  a.  io,  ta  to  l"^ 

I  You  1*4 1 -  H ■  rm. t  i vail  7  acalaw 
[  flL>*»  V4fl7  UouM*  pJuf 
'  C.t.M..5A274« 


BARREL    KIT    7t0i 
RESIStOR    SPECIAL 

200  for 
$1.98 

Inflo4a*     - 
waltaffl, 
10O*    flood 


C,(,N5fli3l37 

Kaapa     iflHil(»q    QuUn    not 
Cai.*tadv     but      tha 


trial* 


BARREL  HIT  r*24 

UPRIGHT 

ELECTROS 

40  for  SI -98 

Wide  aaat.  Of  viilueji  front 
\mt  to  aOOmi  In  mlfltntfl 
of  voltafl>.,  lO0*<i  toAxi-cd 
,'n  flood,  Wby  baaralad? 
L'-^H't^a-bnj1 
Cat     Wq,  5A  222C 


BARREL  KIT  -112 
MICRO  MINI  LEDS 

40  for 

$1.98 

All  !bv  liny  lawn.  raUI.  ur>- 
riflht  or  Monaanto.  Lltrooix. 
lariat  jf  *f  cqJom.  ki*3d 
50  *     or    baltar. 

[,-=■:  -r.ij  3  139 

BARREL  KlT-iSF 
AXIAL  ELECTROS 


0A90S4 


BARBEL    KIT    ;1J# 
CALCULATOR    CHIPS 

15  for  rh* 
$1.98 

NailuAal       «ypa        t'an 

MKA7d4r     31.     ate.      Thr, 

bo>#     dLicnntinutd      tb*«* 

icbipa       nNti     4     L'SE.     1  o- 

1   tr-T  ,:      BM      Ho      *2CU125I 


BARREL  KIT      16 
HOBBY    LEDS 

40  for 

$  1,  Jo 

Wo«!  A  Litronif*  dump  4*t 
all  klnda  ol  mlird  iii*5-™f. 
LEDft.  Mvapca.  toIwi,  flood, 
poor,  atr  5A2fl»fl 


^UnLaalai 


BARREL   KIT  5104 
SLIDE  VOLUME 
CONTROLS 

10  for  $1.98 

CjtHu    HA  3057 
L'juid    Ln   fcj-fl.    volume  con- 
tnrf    nuJur    ttakMhda.    4*#t. 
vahwa.  wbw4  fl  bar.  Worlb 
ti     to.     W«'t«    cm 

if  100*    matarLii 


'BARREL    HIT  ;|T 
NATIONAL    IC 

100  for 
$1.9fi 


Tbia    i*   pfimc  barr*i 
ml.      Who      *«u      nTLs 
*J0.  flJO,  »4  6»    rim* 
ii  iuir  kpafl,  TVej 
=^  Cat-No.  44  27  24 

BARREL   KIT  £79 
1-WATT  ZENERS 

100  for 

$1.98  Untifltfld. 

Factnrr  tumc  aa  400*otwY 

10.      II,      1M 
«{*».  Dw'bbi  s|«5. 


BARREL  KIT 


Factofy  dumxta  into  hiurrU 
Tj(«*    5040,    7*00    ocrtti, 
ClTLa.  ROKf.  ^ci'ttfi.cWX 
4    r«.k*,    tnip»,   liaaarii.  ate. 
Cal-Nav  5A  24*0-  fntaatad. 


BONANZA  LITRONICS 
READOUTS 

10  for 
$1.98 

7*7'*,     ~2 
pla*.    at 
■mm     fartora, 
faa^'c   fun' No-. 


^W" 


BARREL  KIT;  107 
SQUARE  OHMS 

'  GO  for 

$1.98  Cat.  No.  B A  3  044 

Koetofv  iMopl*  ore  .ams- 
ficaca  "«4aarea"  whan,  ibsj 
lopplv  pfina  iquara  oiim«i 
mix  'am  up  i*  baftvla,  A*»1. 
Tfllwn    waila.    Wi.    1    lb. 


alnjtla.,    tn-| 
to    0.  fJ,    Bocj 
oil       taiLcd; 
1 


bardwara. 


BARREL  KIT  :141 
10  WATT  ZENERS 

15  for 
$1.98 

Kfx    dump*    to    prapdtra    for 
n.w     itjliBf.     rottajen.    oil 


Lams      riakK-'*   (H«  '-fa*  plot*    Good  jrlald. 
Cat,  No.  0AJJ9B 


J?.f9°8" 


mitinr   'em   in   barr«l«>    do 

all    Eif    ua    a   favor.    WIT    A 

BIT?    A«t.    capacitu*    and 

Toltaflaa, 

Cat.   No,  BA  3227 


BARREL  KIT  ;143 

DARLINGTON 
TRANSISTORS 

40  for  $1.98 

TO->J3.  a  M"t..iffjLj.  dump, 
miknown.  nnatban.  but  hish 
yn>ld  to  flood  dmriin^toam. 
KwiflflAacfl  didfl  t  Kw%  ".«j- 
Toa   witL         Bai285 


* nf! 


<\ 


BARREL  KIT   :l 
MINI   DIP   ICS 

75  for  $1.98 

Liu-fl.  mig>r  dimuMut  100'n 
Ifai  Lntu  biu-rala.  Includaa 
~4  U.  IJa-3*0T*.  703.  lidT. 
5ft.'j,  ssk— tut  wbo  hnowaT 
F*ttarjf  to  rwr  All  nnia4, 
raw  i*tt  Wl.  1  3b 
Cat.   No  B  A  2  j  as 


BARREL  KIT  51 15 
MO  LEX   SOCKETS 

200  for1; 

$1.98 

loQ  %  flood. 
Calcalaloc  cuLk.r  rlump'  U> 
arc*  a  altljow  of  'am.  U*<-U 
fov  IC  toefcata^  etc. 
Cat.  No  44  2444 


k^jfi.  A.  >' 


W 


:l  KiTritH  (jA 

»NS     N  ZX? 

HRU'S  ^#^ 


BARREL    KIT 

TANTALUM 
ELECTROS 


131 


- 


BARREL 

BUTTOI 

FEEDTH 

100  for  $1.98 

100  %   flood. 
Truthfully     worth  '«    amalt 
furtua.     Wldo   uat.   of   b 
tow-foadtbaw     <«iw'     HA_MS 
TASfi  NOTKf  RP.  L"KPh  mtr 
W:.    1  ]h  CaLkjffllA_>14_l 


<& 


BARREL  KIT  .144 
RCA  PHONO  PLUGS 

40  for 
$1.98 

l  .onnjl on  RCA  phono  plufla 
for  tlil*  nu.  You  hi-R-.r. 
know  wot  tfaozf  aft  .  .  . 
100*5  Biaiartfllk  Look  at 
tfaa  |wl«.      BA  3?02 


30  for  $1.98 

Ifiitd,  morlcod  prim*,  lap 
trad*  flawfl.  t*]u...  toll* 
•flpM.  lit,  Ccstralab.  r-ic. 
C*L   Ho.  4AJ25B 


BARREL    KIT    ;MJ 
CMOS     ICS 

60  for  $1.98 

Dailbaraialy   ihrn*n    |ti   bar 
r*li,   **>  wa  canLt  ta«t  'mral 
Tha    fiunoui   CDlOOOaariaa. 
How     flood*     Who     aBowi? 
Who  car*.*  U'a  owl*  4o  e« 
to      54  32S7 


BARREL  KIT 
TO-S  PLASTIC 
TRANSISTORS 
Cwt-NovAAllOl 

40  for  $1.98 

lactodaa     P.SP.     HVS,     2.X* 
3fi2».      2NAS41.      8NSOO0I 
■aria*,     ate.     Cfltaatad.    but| 

CLiA--uta»d  to  a  40  *  yiaJdl. 


98     Tl 


BARREL  KIT     »14 
MINI  SCRS 

50  for  $1.98 

VNBELIE.VAHLB1  TQ-i 

lljjii*  SCRS  in  barrel, 
rili    Crore    f«ciary.    faatludflfl  I 
all    roJlaflwa    up    tbm    2  00 1 
prf+5A»i  JS 


BARREL  KIT  rl  14 
JbJ    PANEL  SWITCHES  I 

S^5iT-4W 

Did   rem  ti.ar  of  OAK*    Aa- 
u'-Uef   ai|pt    mabar  barrelled  I 

■A    \fl-r*    of    ruler-....     *'.**:- 

tnc.  alidai.  ate,        54  3254 


Ttrmi!  Add  pQftflflf     Hated:  het  30 
Phonfl  :  Wakefield.  Mass.  (017)  245-0829 
Retail:  Ifi-.lfl  l>el  CArmiiifl  St»  Wake  Add, 
MINIMUM  ORDER  —  56.00 

POLY  PAKS 

P.O.  BOX  942        LYNN  FIELD.  MASS.  01940 


C0.D.V 


Ma  v 


D 


^rttf  for  FREE 
Summer- Fail 

CATALOG 


READER  SERVICE 


Circle  appropriate  Reader  Service  —for  desired  company 
brochures,  data  sheets;  or  catalogs  and  maiJ  in  to  73. 
Include  your  zip  code,  please.  Send  money  directly  to 
advertisers.  Reader    Service    inquiries    not    honored. 

UMiT:  25  requests, 

ADVERTISER  INDEX 
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K4 

KLM  CIV,  13 

A2 
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Ml 

Matrix   115 

A3 
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M2 
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MS 

MHz   134 
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Ant.  Super.    11 8 

MB 

Micro  Dig.  85 

AS 

Aptron   71 

M9 

Microprocessor  Mktirtg.    1 1 ' 

A7 
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MS 
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A9 
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N2 

NewMromcs  CM 

B8 
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M4 

Nye  Co.  71 

62 

Svte'tromcs  89 

OI 
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C3 
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OS 
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$2 
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D9 
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S22 
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D3 
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64 
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D5 
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El 
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S6 
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E9 
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n 
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m 

Hal  Comm.   97 
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HI 
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T5 
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U1 

Universal  Radio   36 
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VI 
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n 
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V4 

Verada  123 

IB 
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V5 
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J3 
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W5 
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W7 
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J2 
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Kl 

Kensco    161 

W6 

W7IZH    160 

* 

Kenwood    h,  37 

FROM  73... 

Y1 

Ya&su   CHI 

Booki   138 

QSU  145 

Tapes  139 

Back  Issues  153 

Computer  Info   140 

Satellite  Book  155 

Subs  144 

D  NEWSSTAND 

D  SUBSCRIPTION 
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73  lnc>, 

Peterborough  NH  0345S 

AUGUST  1976 

Please  print  or  type. 


Name 

Call 

Address 

City 

State 

Coupon  expires  in  60  days . 

Zip 

*     4 

by 

JL  H.  Nelson 


EASTERN    UNITED    STATES    TO:  1 

GMT:    oo      <B      o*      w      m      10      iz      m      is      ia 

70        23 

ALASKA 

7A 

7 

7 

| 

I 

I 

r 

7 

7 

V 

1 

TA 

ARGENTINA 

1* 

7* 

T 

7 

J 

3 

7A 

P4 

* 

14A 

14 

AUSTRALIA 

14 

*A 

?e 

re 

7 

7 

7 

1 

7 

i 

'4 

14 

CANAL  ZONE 

14 

7 

} 

7 

| 

7 

7 

14 

T4 

<4 

14 

14 

ENGLAND 

1 

7 

■ 

I 

■ 

7 

TA 

14 

14 

14 

14 

7A 

HAMULI  1 

14 

14 

■E 

7 

1 

7 

7 

IB 

TA 

'■* 

14 

14 

INDIA 

7 

: 

I 

T 

?B 

7B 

7 

7 

7A 

1* 

M 

7 

JAPAN 

M 

1A 

7 

1 

7 

7 

7 

r 

" 

7 

7 

14 

MEXICO 

14 

I 

7 

7 

t 

7 

I 

7A 

14 

14 

14 

14 
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COMMUNICATIONS 


SYNTHESIZED 
ALL  SOLID  STATE 
HI-PERFORMANCE  GENERAL  COVERAGE  RECEIVER 


The  Model  FRG-7  is  a  precision-built  communications  receiver  with  continuous 
coverage  (500  kHz  to  29.99  MHz)  featuring: 


Drift  Canceling  Circuit 
RF  Attenuator 
Noise  Suppression  Circuit 
5  kHz  Direct  Dial  Readout 
Ceramic  IF  Filters 


AC-DC  or  Internal  Battery 
Hi  Sensitivity 
Excellent  Stability 
USB/LSB/AM/CW 
Triple  Conversion 


Completely  Solid  State  Circuitry  for  Stable  Trouble-Free  Operation  ■  Buitt-in  Front 
Mounted  Speaker  ■  RF  Attenuator  for  Reception  of  Local  or  High  Powered 
Stations  ■  Outstanding  Frequency  Stability  through  the  use  of  Drift  Cancellation 
Circuit  (Wadley  Loop)  ■  Recording  Output  Jack  provides  Constant  Output  Level 
Regardless  of  Audio  Volume  Control  Settings  ■  3-Position  Audio  Range  Selector 
1 .  Normal  (Broad)  2,  Narrow  (Hi  &  Low  Cut  Off)  3.  Low  (Hi  Cut  Off)  ■  Excel- 
lent IF  Receiver  for  VHF/UHF  Converters, 


Yaesu  Musen  USA  Inc.,  7625  E.  Rosecrans,  No.  29,  Paramount,  California  90723 
Yaesu  Musen  USA  Inc.,  Eastern  Service  Center  *  613  Redna  Terrace,  Cincinnati,  OH  45215 


"■■ 
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KLM  Multi-2000 ...  already  locked  in 
as  the  greatest  feature-per  dollar  VHF  transceiver . . . 

Now... both  USB  &  LSB 
for  even  greater  value... lower. 

beat-inflation  pricing! 


The  great  response  to  the  KLM,  Multi-2000  VHF 
transceiver  by  amateurs  world-wide  has  now 
made  it  possible  to  manufacture  this  fine  set  in 
quantities  substantially  larger  than  the  original 
production  runs.  Result . . .  newf  value-added  fee* 
turest  lowered  manufacturing  costs. 

KLM  will  now  have  more  sets  to  sell  so,  with  the 
Multi-2000 At  encourages  the  buyer  by  passing 
along  a  substantial  portion  of  the  production  sav- 
ings. Example:  Former  price,  795.00.  Your 
inflation-fighting  price  today  is  679.00  ...  a  sav- 
ing of  116.00!  But  without  extra  cost  you  now  get 
Lower  Sideband,  making  the  KLM  Multi-2000A 
four  mode  equipment  with  NBFM,  WBFM,  SSB 
(with  both  USB  and  LSB)  plus  CW.  Power  output 
remains  at  10  watts. 

Here  truly  is  the  complete  full  feature  VHF  station 
for  base  or  mobile.  It  has  both  12VDC  and 


144-148MH*  PftwM  lock  loop 
lynches  l»r. 

Se  pa  r  at  *  V  XO  and  R  IT  I  or  1  u  1 1 
betw&en-chanriel  tuning. 

Simp  [ex  and  Or  600k  H* 
repeater  capability. 

NBFM,fWBFM,.SSB(USe* 
LSB)  ;cw, 

Buflt-in  AC  &0C  power 


Holme  blanker  *  Squelch  •  RF 
gain  r^ntfQlr 

Selectable  1   1 QW  power 
output. 

High  sensitivity  {0-3uV  for 
l2dbS(NAD) 

Superior  immunity  to  cross 
mod,  /Inter  mod 

BulIMn  test  {call}  lone  and 
touch-tone  provisions. 


KLM 


ICS 


1 15 VAC  supplies  built-in,  is  actually  ready  to  op- 
erate right  out  of  the  shipping  carton.  It  offers 
highest  versatility  and  crystal  stability.  Any  of  200 
channels  can  be  selected  instantly  in  10  kHz 
steps  by  three  dials  controlling  the  phase  lock 
loop  frequency  synthesizer  setup.  Continuous  in- 
terpolation within  the  10  kHz  segments  (144-148 
MHz)  is  afforded  by  VXO  for  trans, /rec,  and  RIT 
for  receive.  There  are  also  three  FM  crystal  posi- 
tions for  frequently  used  channels. 

Check  the  Multi-2000  A  panel  in  the  photo.  Note 
the  convenient,  "people  engineered"  control  ar- 
rangements, the  simpte,  positive  channel  setup 
and  the  many  refinements  that  contribute  to  re- 
laxed, enjoyable  conversations  in  any  of  four  dif- 
ferent modes, 

At  your  favorite  dealer  or  write  direct. 


Economically  priced  160W 
solid-state  Linear  Amplifier 


17025  Laurel  Road,  Morgan  Hill  CA  95037 
(408)  226- 1 780t  (408)  779-7363 


160W  power  out  from  MulfhZGOGA 

{or  oilier  models  brands)  with  out  tuning.  Automatic  RF  awrtch- 

5-15W  Input,  SSB,  CW,  AM,  FM.  ing     13.S  VOC.  Af»o   144,  220. 

Broad  band  ...  144  1 46MHz  witt*-  450 MHz  model*.  12  to  120WouL 


